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. See sections 2 and 3 for contractors' registration requirements.
. This is an electronic bidding project.
. DBE requirements have been revised. See sections 2, 3, and 5 in the RSS and DBE forms in

the Bid book for the revised requirements.

o See section 2-1.03 for mandatory prebid meeting requirements.
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STANDARD PLANS LIST

The standard plan sheets applicable to this Contract include those listed below. The applicable
revised standard plans (RSPs) listed below are included in the project plans.

A10A Abbreviations (Sheet 1 of 2)
RSP A10B Abbreviations (Sheet 2 of 2)
A10C Lines and Symbols (Sheet 1 of 3)
A10D Lines and Symbols (Sheet 2 of 3)
A10E Lines and Symbols (Sheet 3 of 3)

RSP A77LA1 Midwest Guardrail System Standard Railing Section (Wood Post with Wood Block)
RSP A77M1 Midwest Guardrail System Standard Hardware
RSP A77NA1 Midwest Guardrail System Wood Post and Wood Block Details

RSP A77N3 Midwest Guardrail System Typical Line Post Embedment and Hinge Point Offset
Details
RSP A77R3 Midwest Guardrail System Typical Layouts for Roadside Fixed Objects

RSP A77S1 Midwest Guardrail System End Anchor Assembly (Type SFT)
RSP H9A Landscape Details

T1A Temporary Crash Cushion, Sand Filled (Unidirectional)

T1B Temporary Crash Cushion, Sand Filled (Bidirectional)

T2 Temporary Crash Cushion, Sand Filled (Shoulder Installations)

T3A Temporary Railing (Type K)

T3B Temporary Railing (Type K)

RSP T9 Traffic Control System Tables for Lane and Ramp Closures

RSP T10 Traffic Control System for Lane Closure on Freeways and Expressways
RS1 Roadside Signs, Typical Installation Details No. 1

RS2 Roadside Signs - Wood Post, Typical Installation Details No. 2

RS4 Roadside Signs, Typical Installation Details No. 4

RSP ES-1A Electrical Systems (Legend and Abbreviations)

RSP ES-1B Electrical Systems (Legend and Abbreviations)

RSP ES-1C Electrical Systems (Legend and Abbreviations)

ES-2A Electrical Systems (Service Equipment)

ES-2C Electrical Systems (Service Equipment Notes, Type Il Series)

ES-2E Electrical Systems (Service Equipment Enclosure and Typical Wiring Diagram,
Type Il - B Series)

ES-3C Electrical Systems (Controller Cabinet Foundation Details)

RSP ES-8A Electrical Systems (Non-Traffic Pull Box)
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RSP ES-8B Electrical Systems (Traffic Pull Box)
RSP ES-16B  Electrical Systems (Closed Circuit Television, 25' to 45' Pole)
ES-16C Electrical Systems (Closed Circuit Television - 50' to 90" High Mast Pole)
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CANCELED STANDARD PLANS LIST

The standard plan sheets listed below are canceled and not applicable to this contract.

Plan No. Calrjwzﬁed Plan No. Calrjwzﬁed Plan No. Calrjwzﬁed
A77A1 07-19-13 A77J4 07-19-13 ES-6J 07-19-13
A77A2 07-19-13 A77K1 07-19-13 ES-71 07-19-13
A77B1 07-19-13 A77K2 07-19-13 ES-8 01-20-12
A77CH 07-19-13 P3 07-19-13 ES-10 07-20-12
A77C2 07-19-13 C8A 07-19-13
A77C3 07-19-13 C8B 07-19-13
A77C4 07-19-13 C8C 07-19-13
RSP A77C5  07-19-13 B3-1 04-20-12
RSP A77C6 07-19-13 B3-2 04-20-12
RSP A77C7 07-19-13 B3-3 04-20-12
RSP A77C8  07-19-13 B3-4 04-20-12
RSP A77C9 07-19-13 B3-7 04-20-12
RSP A77C10 07-19-13 B3-8 04-20-12
A77E1 07-19-13 S7 07-19-13
A77E2 07-19-13 S14 07-19-13
A77E3 07-19-13 S41 07-19-13
A77E4 07-19-13 S42 07-19-13
A77E5 07-19-13 S43 07-19-13
A77E6B 07-19-13 S44 07-19-13
A77F1 07-19-13 S45 07-19-13
A77F2 07-19-13 S46 07-19-13
A77F3 07-19-13 S47 07-19-13
A77F4 07-19-13 S120 07-19-13
A77F5 07-19-13 S121 07-19-13
A77GH 07-19-13 S122 07-19-13
A77G2 07-19-13 S123 07-19-13
A77G3 07-19-13 S124 07-19-13
A77G4 07-19-13 S125 07-19-13
A77G5 07-19-13 S126 07-19-13
A77G6 07-19-13 S127 07-19-13
A77G7 07-19-13 S128 07-19-13
A77G8 07-19-13 S129 07-19-13
A77HA 07-19-13 S130 07-19-13
A77H2 07-19-13 S131 07-19-13
A77H3 07-19-13 S132 07-19-13
A77I11 07-19-13 S133 07-19-13
A7712 07-19-13 S134 07-19-13
A77J1 07-19-13 S135 07-19-13
A77J2 07-19-13 ES-6H 07-19-13
A77J3 07-19-13 ES-6l 07-19-13
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NOTICE TO BIDDERS

Bids open Tuesday, December 15, 2015
Dated October 26, 2015
General work description: Install HD CCTVs and modify communication system.

The Department will receive sealed bids for CONSTRUCTION ON STATE HIGHWAY IN ORANGE
COUNTY AT VARIOUS LOCATIONS..

District-County-Route-Post Mile: 12-Ora-5,22,57,73,133,405, etc.-VARIOUS

Contract No. 12-ON78U4

The Contractor must have either a Class A license or one of the following Class C licenses: C-10.
The DBE Contract goal is 12 percent.

Federal-aid project no.:

ACNHP-X059(067)E

Bids must be on a unit price basis.
Complete the work within 300 working days.
The estimated cost of the project is $9,600,000.

A mandatory prebid meeting is scheduled on November 18, 2015 at 10:00 a.m. at TMC 6681 Marine
Way, Irvine, CA 92618.

The Department will receive bids until 2:00 p.m. on the bid open date via Bid Express web site. Bids
received after this time will not be accepted. For more information refer to the Electronic Bidding Guide at
the Bidders' Exchange web site.

The Department will open and publicly read the bids at 1727 30th Street, Bidders' Exchange, MS 26,
Sacramento, CA 95816 immediately after the specified closing time.

District office addresses are provided in the Standard Specifications.
Present bidders' inquiries to the Department and view the Department's responses at:

http://www.dot.ca.gov/hg/esc/oe/inquiry/bid_inquiries.php

Questions about alleged patent ambiguity of the plans, specifications, or estimate must be asked before
bid opening. After bid opening, the Department does not consider these questions as bid protests.

Submit your bid with bidder's security equal to at least 10 percent of the bid.

Prevailing wages are required on this Contract. The Director of the California Department of Industrial
Relations determines the general prevailing wage rates. Obtain the wage rates at the DIR Web site,
http://www.dir.ca.gov, or from the Department's Labor Compliance Office of the district in which the work
is located.

The federal minimum wage rates for this Contract as determined by the United States Secretary of Labor
are available at http://www.dot.ca.gov/hg/esc/oe/federal-wages.
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If the minimum wage rates as determined by the United States Secretary of Labor differs from the general
prevailing wage rates determined by the Director of the California Department of Industrial Relations for
similar classifications of labor, the Contractor and subcontractors must not pay less than the higher wage
rate. The Department does not accept lower State wage rates not specifically included in the federal
minimum wage determinations. This includes helper, or other classifications based on hours of
experience, or any other classification not appearing in the federal wage determinations. Where federal
wage determinations do not contain the State wage rate determination otherwise available for use by the
Contractor and subcontractors, the Contractor and subcontractors must not pay less than the federal
minimum wage rate that most closely approximates the duties of the employees in question.

The Department has made available Notices of Suspension and Proposed Debarment from the Federal
Highway Administration. For a copy of the notices, go to http://www.dot.ca.gov/hg/esc/oe/contractor_info.
Additional information is provided in the Excluded Parties List System at https://www.epls.gov.

Caltrans and the Construction Industry are committed to making partnering the way we do business. For
more information, go to http://www.dot.ca.gov/hg/construc/partnering.html.

Department of Transportation

D12LN
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BID ITEM LIST

Item Item Code Item Description Unit of Measure | Estimated Quantity

No.

1 070030 LEAD COMPLIANCE PLAN LS LUMP SUM

2 080050 PROGRESS SCHEDULE (CRITICAL PATH LS LUMP SUM
METHOD)

3 090100 TIME-RELATED OVERHEAD (WDAY) WDAY 300

4 120090 CONSTRUCTION AREA SIGNS LS LUMP SUM

5 120100 TRAFFIC CONTROL SYSTEM LS LUMP SUM

6 128652 PORTABLE CHANGEABLE MESSAGE SIGN (LS) LS LUMP SUM

7 130100 JOB SITE MANAGEMENT LS LUMP SUM

8 130200 PREPARE WATER POLLUTION CONTROL LS LUMP SUM
PROGRAM

9 130640 TEMPORARY FIBER ROLL LF 1,200

10 210430 HYDROSEED SQFT 9,560

11 260203 CLASS 2 AGGREGATE BASE (CY) CcY 39

12 390132 HOT MIX ASPHALT (TYPE A) TON 27

13 832007 MIDWEST GUARDRAIL SYSTEM (WOOD POST) LF 170

14 839581 END ANCHOR ASSEMBLY (TYPE SFT) EA 2

15 839585 ALTERNATIVE FLARED TERMINAL SYSTEM EA 2

16 860090 MAINTAINING EXISTING TRAFFIC MANAGEMENT (LS LUMP SUM
SYSTEM ELEMENTS DURING CONSTRUCTION

17 030225 HIGH DEFINITION CLOSED CIRCUIT TELEVISION | LS LUMP SUM
(MODIFY)

18 030226 VIDEO MANAGEMENT SYSTEM LS LUMP SUM

19 030227 MODIFY COMMUNICATION SYSTEM LS LUMP SUM

20 869075 SYSTEM TESTING AND DOCUMENTATION LS LUMP SUM

Contract No. 12-ON78U4
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Unit of Measure

Estimated Quantity

Item Item Code Item Description

No.

20 030228 CALIBRATION AND VALIDATION LS LUMP SUM
21 999990 MOBILIZATION LS LUMP SUM

Contract No. 12-ON78U4
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SPECIAL PROVISIONS

ORGANIZATION

Special provisions are under headings that correspond with the main-section headings of the Standard
Specifications. A main-section heading is a heading shown in the table of contents of the Standard
Specifications.

Each special provision begins with a revision clause that describes or introduces a revision to the
Standard Specifications as revised by any revised standard specification.

Any paragraph added or deleted by a revision clause does not change the paragraph numbering of the
Standard Specifications for any other reference to a paragraph of the Standard Specifications.

AAAAANAANAAAANAAAANAANAAAANAAAANAANAAAANAANAN

DIVISION | GENERAL PROVISIONS
1 GENERAL

Add to section 1-1.01:

Bid ltems and Applicable Sections

ltem Item description Applicable

code section
030225 HIGH-DEFINITION CLOSED CIRCUIT TELEVISION (MODIFY) 86
030226 VIDEO MANAGEMENT SYSTEM 86
030227 MODIFY COMMUNICATION SYSTEM 86
030228 CALIBRATION AND VALIDATION 86

AAAAAAAAANAANNAANAAANAAAAAANAAAAAAAANANAANAANANN

2 BIDDING

Replace section 2-1.03 with:
2-1.03 MANDATORY PREBID MEETING

The Department will conduct a mandatory prebid meeting for this contract. The purpose of the meeting is
to provide small businesses the opportunity to meet and interact with prospective bidders and increase
their participation in the performance of contracts.

Each bidder must attend the mandatory prebid meeting. The bidder's representative must be a company
officer, project superintendent, or project estimator. For a joint venture, one of the parties must attend the

mandatory prebid meeting. The Department does not accept a bid from a bidder who did not attend the
meeting.

Contract No. 12-ON78U4
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A sign-up sheet is used to identify each prospective bidder. Each bidder is required to include the name
and title of the company representative attending the mandatory prebid meeting. The Department may
hold a single prebid meeting for more than 1 contract. Sign the sign-up sheet for the contract you intend
to bid on. If you are bidding on multiple contracts, sign each sign-up sheet for each contract you intend to
bid on.

The successful bidder is required to report each small business hired to work on this Contract as a result
of the mandatory prebid meeting.

Add to section 2-1.06B:
The Department makes the following supplemental project information available:

Supplemental Project Information

Means Description
Included in the Information Handout Aerially Deposit Lead Report, Closed Circuit Television
Poles, I-405 Communication System Improvements,
dated April 13, 2015.

Foundation Report for Closed Circuit Television Pole |-
405 Communication System Improvements, dated April
13, 2015.

AAAAANAANAAAANAAAANANAANAANAAAANAANAANAANAANAN

7 LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

Replace section 7-1.02K(6)(j)(iii) with:
7-1.02K(6)(j)(iii) Earth Material Containing Lead
Section 7-1.02K(6)(j)(iii) includes specifications for handling, removing, and disposing of earth material
containing lead.
Submit a lead compliance plan.

Lead is present in earth material on the job site. The average lead concentrations are below 1,000 mg/kg
total lead and below 5 mg/L soluble lead. The material on the job site:

1. Is not a hazardous waste
2. Does not require disposal at a permitted landfill or solid waste disposal facility

Lead is typically found within the top 2 feet of material in unpaved areas of the highway. Reuse allof the
excavated material on the right-of-way. Handle the material under all applicable laws, rules, and
regulations, including those of the following agencies:

1. Cal/lOSHA

2. CA RWQCB, Santa Ana Region

3. CA Department of Toxic Substances Control
4. Caltrans Code of Safety Practices

AAAAANAANAAAANAAAANAANAANAANAAAANANAANAANAANAN

8 PROSECUTION AND PROGRESS

Contract No. 12-ON78U4
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Replace "Reserved"” in section 8-1.04C with:
Section 8-1.04B does not apply.

Start job site activities within 55 days after receiving notice that the Contract has been approved by the
Attorney General or the attorney appointed and authorized to represent the Department.

Do not start job site activities until the Department authorizes or accepts your submittal for:

1. Contractor-supplied biologist

2. CPM baseline schedule

3. WPCP or SWPPP, whichever applies

4. Notification of DRA or DRB nominee and disclosure statement

If the submittals for Contractor-supplied biologist is authorized, you may enter the job site only to measure
controlling field dimensions and locate utilities.

Do not start other job site activities until all the submittals from the above list are authorized or accepted
and the following information is received by the Engineer:

1. Notice of Materials To Be Used form.

2. Written statement from the vendor that the order for the sign panels has been received and accepted
by the vendor. The statement must show the dates that the materials will be shipped.

3. Written statement from the vendor that the order for electrical material has been received and
accepted by the vendor. The statement must show the dates that the materials will be shipped.

4. Written statement from the vendor that the order for structural steel has been received and accepted
by the vendor. The statement must show the dates that the materials will be shipped.

You may start job site activities before the 55th day after Contract approval if you:

1. Obtain specified authorization or acceptance for each submittal before the 55th day
2. Receive authorization to start

Submit a notice 72 hours before starting job site activities. If the project has more than 1 location of work,
submit a separate notice for each location.

AAAAANAANAAAANAAAANANAAAANAAANAANAANAANAANAANAN

9 PAYMENT

Add to section 9-1.16C:
The following items are eligible for progress payment even if they are not incorporated into the work:

Barriers

Railings

Camera Assemblies
Fiber Optic Cable
Splice Vaults

g0~

AAAANAANAANAANAANAANANANAANANAAANANANAANANAAAANAANANAANANAANAANAANANN

DIVISION I GENERAL CONSTRUCTION
10 GENERAL
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Add to section 10-1.02:

Before starting the traffic signal functional test at any location, all items of work related to signal control
must be completed and all roadside signs, pavement delineation, and pavement markings must be in
place at that location.

Replace "Reserved" in section 10-1.03 of the RSS for section 10-1 with:

No construction activity is allowed from post mile 18.2 to post mile 18.2 on Route 73 from the last week of
May to the first week of September.

No construction activity is allowed from post mile 18.8 to post mile 18.8 on Route 73 from the last week of
May to the first week of September.

No construction activity is allowed from post mile 19.3 to post mile 19.3 on Route 73 from the last week of
May to the first week of September.

No construction activity is allowed from post mile 24.1 to post mile 24.1 on Route 73 from the last week of
May to the first week of September.

No construction activity is allowed from post mile 24.5 to post mile 24.5 on Route 73 from the last week of
May to the first week of September.

No construction activity is allowed from post mile 25.4 to post mile 25.4 on Route 73 from the last week of
May to the first week of September.

No construction activity is allowed from post mile 26.6 to post mile 26.6 on Route 73 from the last week of
May to the first week of September.

AAAAANAANAANAANAAANAANAANAANAANAAAANAANAANAANAANAN

12 TEMPORARY TRAFFIC CONTROL

Replace section 12-2 with:
12-2 CONSTRUCTION PROJECT FUNDING SIGNS
12-2.01 GENERAL
Section 12-2 includes specifications for installing construction project funding signs.

Construction project funding signs must comply with the details shown on the Department's Traffic
Operations Web site.

Keep construction project funding signs clean and in good repair at all times.

12-2.02 MATERIALS
Construction project funding signs must be wood post signs complying with section 56-4.

Sign panels for construction project funding signs must be framed, single sheet aluminum panels
complying with section 56-2.

The background on construction project funding signs must be Type Il retroreflective sheeting on the
Authorized Material List for signing and delineation materials.

The legend must be retroreflective, except for nonreflective black letters and numerals. The colors blue
and orange must comply with PR Color no. 3 and no. 6, respectively, as specified in the Federal Highway
Administration's Color Tolerance Chart.

The legend for the type of project on construction project funding signs must read as follows:

HIGHWAY IMPROVEMENT

Contract No. 12-ON78U4
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The legend for the types of funding on construction project funding signs must read as follows and in the
following order:

FEDERAL HIGHWAY TRUST FUNDS
The legend for the year of completion on construction project funding signs must read as follows:
YEAR OF COMPLETION 2018

The size of the legend on construction project funding signs must be as described. Do not add any
additional information unless authorized.

12-2.03 CONSTRUCTION
Install8 Type 2 construction project funding signs at the locations designated by the Engineer before
starting major work activities visible to highway users.

When authorized, remove and dispose of construction project funding signs upon completion of the
project.

12-2.04 PAYMENT

Not Used

Replace section 12-3.05 with:
12-3.05 PORTABLE FLASHING BEACONS
12-3.05A General
Section 12-3.05 includes specifications for installing, removing, and moving portable flashing beacons.

Each portable flashing beacon must have:

1. Standard and base
2. Lighting unit

3. Flasher unit

4. Battery power source

Assemble units to form a complete, self-contained, flashing beacon that can be delivered to the job site
and placed into immediate operation.

12-3.05B Materials
The lens for the beacon lighting unit must have a visible diameter of 12 inches. The lens must be glass or
plastic as specified in ANSI D-10.1 for a yellow traffic signal lens.

Provide a minimum 8-inch-long visor and a back plate for the beacon lighting unit. Visors are not required
during the hours of darkness.

The flasher unit must provide 50 to 60 flashes per minute with 250- to 350-milliseconds dwell time.

The standard must be adjustable to provide variable mounting of the lighting unit from 6 to 10 feet,
measured from the bottom of the base to the center of the lens, with provisions for securing the standard
at the desired height. Securely attach the standard to the base and provide enough length of multi-
conductor, neoprene jacketed cable as required for the full vertical height.

The base must be large enough to accommodate a minimum of two 12-V automotive-type storage
batteries, and must be of such shape and mass that the beacon will not roll in the event it is struck by a
vehicle or pushed over.

The lamp must be rated at 25 W for operation on 12-V battery current.

The flashing beacon assembly must be weatherproof and must be capable of operating a minimum of
150 hours between battery recharging or other routine maintenance.

Contract No. 12-ON78U4
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The standard and base must be finished with 2 applications of commercial-quality, orange enamel similar
in color to color no. 12473 of Federal Standard 595B. The interior of the visor and the front face of the
backplate must be finished with 2 applications of commercial-quality flat black enamel.

12-3.05C Construction

Remove portable flashing beacon from the traveled way at the end of each night's work. You may store
the flashing beacon at selected central locations within the highway where designated by the Engineer.

Immediately repair and repaint, or replace flashing beacons in their original locations when they are
displaced or not in an upright position from any cause.

The Department does not pay for repair or replacement of portable flashing beacons.

12-3.05D Payment
Portable flashing beacons are measured once at each location.

Add to section 12-3.12C:

Start displaying the message on the portable changeable message sign 30 minutes before closing the
lane.

Place the portable changeable message sign in advance of the 1st warning sign for each:

1. Stationary lane closure
2. Off-ramp closure
3. Shoulder closure

Replace "Reserved" in section 12-3.13 with:
12-3.13A General
12-3.13A(1) Summary

Section 12-3.13 includes specifications for protecting traffic and workers with an impact attenuator vehicle
during moving lane closures and when placing and removing components of stationary lane closures,
ramp closures, shoulder closures, or a combination.

Do not use an impact attenuator vehicle to place, remove, or place and remove components of a
stationary traffic control system on Multi-Lane-High-Speed-Highway where the useable shoulder width is
less than 8 feet.

Impact attenuator vehicles must comply with the following test levels under National Cooperative Highway
Research Program 350:

1. Test level 3 if the preconstruction posted speed limit is 50 mph or more
2. Testlevels 2 or 3 if the preconstruction posted speed limit is 45 mph or less

The impact attenuator vehicle must comply with the attenuator manufacturer's instructions for:

1. Support truck, except the weight of the support truck must comply with the allowable vehicle weight
limits shown on the Authorized Materials List for highway safety features and the manufacturer's
instructions

2. Trailer-mounted attenuator

3. Truck-mounted attenuator

Flashing arrow signs must comply with section 12-3.03 except you may use a portable changeable
message sign instead of a flashing arrow sign. If a portable changeable message sign is used as a
flashing arrow sign, it must comply with section 6F.56 "Arrow Panels" of the California MUTCD.

12-3.13A(2) Definitions

impact attenuator vehicle: Support truck that is towing a deployed attenuator mounted to a trailer or a
support truck with a deployed attenuator that is mounted to the support truck.

Contract No. 12-ON78U4
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12-3.13A(3) Submittals
Submit a certificate of compliance for each attenuator used on the project.

12-3.13A(4) Quality Control and Assurance
Do not start impact attenuator vehicle activities until authorized.

Before using an impact attenuator vehicle, conduct a meeting with the Engineer, subcontractors, and
other parties involved with traffic control to discuss the operation of the impact attenuator vehicle during
moving lane closures and when placing and removing components of a stationary traffic control system.

Schedule the location, time, and date for the meeting with all participants. Furnish a meeting facility
located within 5 miles of the job site or at another authorized location.
12-3.13B Materials

Impact attenuator vehicles must be on the Authorized Materials List for highway safety features. Impact
attenuator vehicles must comply with Veh Code Div 12.

For the Trinity MPS-350 truck—mounted attenuator, the support truck must not have a fuel tank mounted
underneath within 10'-6" of the rear of the support truck.

Each impact attenuator vehicle must have:

1. Inverted "V" chevron pattern placed across the entire rear of the attenuator composed of alternating
4-inch wide nonreflective black stripes and 4-inch wide yellow retroreflective stripes sloping at 45
degrees

2. Type Il flashing arrow sign

3. Flashing or rotating amber light

4. Operable 2-way communication system for maintaining contact with workers

12-3.13C Construction

Except where prohibited, use an impact attenuator vehicle:

1. To follow behind equipment and workers who are placing and removing components of a stationary
lane closure, ramp closure, shoulder closure, or any combination. Operate the flashing arrow sign in
the arrow or caution mode during this activity, whichever applies. Follow at a distance that prevents

intrusion into the workspace from passing traffic.
2. As a shadow vehicle in a moving lane closure.

Monitor placement and use of the attenuator vehicle on a regular basis and adjust the use of the
attenuator to match changing field conditions as construction progresses.

After placing components of a stationary traffic control system you may place the impact attenuator
vehicle in advance of the work area or at another authorized location to protect traffic and workers.

Secure objects, including equipment, tools, and ballast on impact attenuator vehicles to prevent loosening
upon impact by an errant vehicle.

Do not use a damaged attenuator in the work. Replace any attenuator damaged from an impact during
work activities.

12-3.13D Payment
Not Used

Add to section 12-4.02A:
Designated holidays are shown in the following table:
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Designated Holidays

Holiday Date observed
New Year's Day January 1st
Washington's Birthday 3rd Monday in February
Memorial Day Last Monday in May
Independence Day July 4th
Labor Day 1st Monday in September
Veterans Day November 11th
Thanksgiving Day 4th Thursday in November
Christmas Day December 25th

If a designated holiday falls on a Sunday, the following Monday is a designated holiday. If November 11th
falls on a Saturday, the preceding Friday is a designated holiday.
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Replace "Reserved" in section 12-4.04 with:

Lane Closure Restriction for Designated Holidays and Special Days

Thu Fri Sat Sun Mon | Tues | Wed Thu Fri Sat Sun
H
X XX XX XX
SD
XX
H
X XX XX XX
SD
XX
H
X XX XX XX
SD
XX
H
X XX XX XX XXX
SD
X XX XX XX XXX
H
X XX
SD
X XX
H
X XX
SD
XX
H
X XX XX XX XX
SD
XX

Legend:

Refer to lane requirement charts

X The full width of the traveled way must be open for use by traffic after 5:00 PM.

XX The full width of the traveled way must be open for use by traffic.

xxx | The full width of the traveled way must be open for use by traffic until 11:00 PM.

H Designated holiday

SD | Special day
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Replace "Reserved" in section 12-4.05B with:

Chart no. 1
Freeway/Expressway Lane Requirements
County: Orange Route/Direction: Routes 5, 22,57, | PM: Varies

73,133, 241, 261, 405
Various Locations

Closure limits:

Hour 24 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 2324

Mon- {3 [3[3[3[3[N[N[N[N[N[N[N[N[N[N[N[N[N[NIN[S[S|[3]S3
TFhr?j B[3[3[3[3[N|[N[N[N[N[N[N[N[N[N[N[N[N[NIN[S[S|3]3
Sat ([3|3|3|3|3|3|3|3[S|S|S|[S|S|S|[S|S|S|[S|S|S|S|S|3|83
Sun | 3(3|3|3(3|3|3|3|S|S|S|S|[S|S|S|[S|S|S|S|S|S|[S|3]3

Legend:
3 | Provide at least 3 adjacent through freeway lanes open in direction of travel

S | Shoulder closure allowed (right)

N No work allowed

REMARKS:
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Replace "Reserved" in section 12-4.05D with:

Chart no.1
Complete Connector Closure Hours/Connector Lane Requirements
County:Orange Route/Direction: PM: 405/133 PM 1.80

SB 133/SB 405 Conn
SB 405/NB 133 Conn
SB 405 CD Road

Closure limits:

Hour24 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 2324

Mon-|{C|C[C|C|C|[S|S|[S|S|[S|S|S[S|S|S|N|N[N|N[N|NJ1T|[1]1

Thu
Fri |C|C[C|C|C|S|S|[S|S|[S|S|[S|S|[S|SI{N|N|N[N|N[N|N|[N|I1

Sat |[C|{C|C|fCc|C|C|1|1|S|S|[S|S|S|[S|S|[S|S|S|S|S|1]1|[C|C

Sun |[C|C|C|C|C|C|[1]|1]|S|S|S|S|S|S|S|S|[S|S|S|S|1|[1]1]1

Legend:
1 Provide at least 1 connector lane open in direction of travel

C | Connector may be closed completely

S | Shoulder closure allowed

N No work allowed

REMARKS:
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Replace "Reserved" in section 12-4.05E with:

Chart no. 1
Ramp Lane Requirements
County: Orange Route/Direction: Routes 5, 22, 57, | PM: Varies

73, 133, 241, 261, 405
Various Locations

Closure limits:

Hour 24 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 2324

Mon-|1|[1]1]1]1|S|[S|S|[S|S|[S|S|S|S|S|S|N|[N|N[N|N|NJ[1]1
Thu
Fri |1 [1]1[1]1[S|S|S|[S|S|[S|S|[S|S|S|S|N[N|N[N|N|N|1]1

Sat (1|1 |1 |1 |1 |[1|[1|[1]S|S|S|S|S|[S|S|S|S|S|S|[S|[S|S|S|S

Sun |1 |1 |1 |1 |1|[1]1]1]|]S|S|S|S|[S|S|S|S|S|S|S|{S|S|1]1]1

Legend:
1 Provide at least 1 ramp lane, not less than 11 feet in width, open in direction of travel

S | Shoulder closure allowed

N No work allowed

REMARKS:

Replace section 12-5 with:
12-5 TRAFFIC CONTROL SYSTEM FOR LANE CLOSURE
12-5.01 GENERAL

Section 12-5 includes specifications for closing traffic lanes, ramps, or a combination, with stationary lane
closures on multilane highways. The traffic control system for a lane closure or a ramp closure must
comply with the details shown.

Traffic control system includes signs.

12-5.02 MATERIALS
Not Used

12-5.03 CONSTRUCTION

Each vehicle used to place, maintain, and remove components of a traffic control system on a multilane
highway must be equipped with a Type Il flashing arrow sign that must be in operation whenever the
vehicle is being used for placing, maintaining, or removing the components. Vehicles equipped with a
Type |l flashing arrow sign not involved in placing, maintaining, or removing the components if operated
within a stationary-type lane closure must display only the caution display mode. The sigh must be
controllable by the operator of the vehicle while the vehicle is in motion. If a flashing arrow sign is required
for a lane closure, the flashing arrow sign must be operational before the lane closure is in place.

Whenever components of the traffic control system are displaced or cease to operate or function as
specified from any cause, immediately repair the components to the original condition or replace the
components and restore the components to the original location.

For a stationary lane closure, ramp closure, or a combination, made only for the work period, remove the
components of the traffic control system from the traveled way and shoulder, except for portable
delineators placed along open trenches or excavation adjacent to the traveled way at the end of each
work period. You may store the components at selected central locations designated by the Engineer
within the limits of the highway.
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12-5.04 PAYMENT
Traffic control system for lane closure is paid for as traffic control system.

A traffic control system required by change order work is paid for as a part of the change order work.

AAAAANAAAANANANAANAANAANAAAAANAAAANANANAANANAN

14 ENVIRONMENTAL STEWARDSHIP

Replace section 14-6.05 with:
14-6.05 CONTRACTOR-SUPPLIED BIOLOGIST
14-6.05A General
14-6.05A(1) Summary

Section 14-6.05 includes specifications for providing a Contractor-supplied biologist to monitor
construction and other activities to protect regulated species that may be harmed during construction
activities.

14-6.05A(2) Submittals

14-6.05A(2)(a) Qualifications

Within 7 days after Contract approval, submit each biologist's name, resume, and statement of
qualifications. Allow 7 days for review. If the submittal is incomplete, the Engineer will provide comments.
Within 7 days after receiving the Engineer's comments, update and resubmit qualifications data. Do not
start construction activities until the Contractor-supplied biologist is authorized.

14-6.05A(2)(b) Protocols

Within 30 days before beginning survey activities, submit protocols for species protection surveys for
acceptance.

14-6.05A(2)(c) Pre-Construction Survey Report

Submit a pre-construction survey report within 14 days before starting construction activities.

14-6.05A(2)(d) Initial Monitoring Report

Submit an Initial Monitoring Report that includes, at a minimum, the requirements for Monitoring Report
submittals within 12 hours after starting ground-disturbing activities.

14-6.05A(2)(e) Monitoring Report

Submit Monitoring Reports according to the following schedules:

Species Report schedule
Bat and Bird Pre-construction
surveys
Bat Exclusions (if Pre-construction
required)
Construction During construction
Monitoring

14-6.05A(2)(f) Incident Report
Submit an Incident Report within 24 hours of the incident.

14-6.05A(2)(g) Annual Monitoring Report
Not Used

14-6.05A(2)(h) Final Monitoring Report
Submit no later than 30 days after completion of the project.
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14-6.05A(3) Quality Control and Assurance
14-6.05A(3)(a) Qualifications
Not Used

14-6.05A(3)(b) Protocols
Not Used

14-6.05B Materials
Not Used

14-6.05C Construction
Not Used

14-6.05D Payment
Not Used

AAAAAAAAANAANNAANAAANAAAAANAAAAAAAANANAANAANANRN

15 EXISTING FACILITIES

Replace section 15-2.03A(2)(b) with:
15-2.03A(2)(b) Department Salvage Location

A minimum of 2 business days before hauling salvaged material to the Department salvage storage
location, notify:

1. Engineer
2. District 12 Toll Road Electrical Crewat telephone number (714) 231-6288

The salvage storage location is:

6685 Marine Way
Irvine, CA, 92618

You must provide a list of the equipment being delivered that includes an equipment description, model
number, and serial number.

You must obtain a receipt of the delivered equipment with the names and signatures of the person
making the delivery, the person receiving the delivery, and the electrical construction representative. The
receipt must be kept as part of the construction file and a copy must be forwarded to the Electrical
Systems Branch.

AAAAAAAAAAANAANAAANAANANAANAAANAAAAANAAAAAAAANANAANAANNAANAAANNAANAAANANAN

DIVISION Il GRADING
16 CLEARING AND GRUBBING

Replace the 4th paragraph in section 16-1.03A with:
Clear and grub vegetation only within the excavation and embankment slope lines.
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AAAAAAAAANAANNAANAAANAAAAAANAAAAAAAANANAANAANNRN

19 EARTHWORK

Add to the paragraph in section 19-5.03C:
Unless otherwise authorized, compact material without adding water.

AAAAAAAAANAANNAAANAANANAAAAANAAAAAAAANANAAANAANANN

20 LANDSCAPE

Replace item 1 the list in 1st paragraph of section 20-5.03C(2) of the RSS for section 20 with:

1. Uniform blend of light to dark tan, plus brown and grey colors, consistent with a local stone type
referred to as Apache Brown.

Add to section 20-5.03C(2) of the RSS for section 20:
Do not use the following materials:

1.Soil sterilant
2.Filter fabric

Add to the beginning of section 20-5.03C(3) of the RSS for section 20:
Excavation is not required.

After clearing, grade areas to receive gravel mulch to a smooth, uniform surface, and compact to not less
than 90 percent relative compaction. Place gravel mulch on compacted original ground.

AAAAAAAAAAANANAANAANANAANAAANAAAAANAAANAANAAANANAAANAANNAAANAANNAANAAANAAN

DIVISION V SURFACINGS AND PAVEMENTS
39 HOT MIX ASPHALT

Replace section 39-1.03L of the RSS for section 39 with:
39-1.03L Roadside Paving
Construct roadside paving using HMA specified for miscellaneous areas.

Earthwork for roadside paving must comply with section 19. The grading plane must not be more than
0.05 foot above the grade determined by the Engineer. A relative compaction of not less than 95 percent
must be obtained for a minimum depth of 0.5 foot below the grading plane.

Dispose of surplus excavated material, except as specified in section 14-11.

The aggregate base must comply with section 26-1.02B. Use 3/4-inch maximum aggregate gradation.
Place aggregate base to a minimum compacted thickness of 0.5 foot.

If underground irrigation facilities are to be installed in areas to receive surfacing, install the facilities
before placing HMA surfacing.

HMA for maintenance vehicle pullout must be a minimum of 0.25 foot thick.
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AAAAAAAAAAANAANAANAAANNAANAAANAAAAAANAAAAAAAANANAAANAANNAANAAANNAAANAAANANANAN

DIVISION VI STRUCTURES
49 PILING

Replace "Reserved" in section 49-3.02A(4)(b) with:

Schedule and hold a preconstruction meeting for CIDH concrete pile construction (1) at least 5 business
days after submitting the pile installation plan and (2) at least 10 days before the start of CIDH concrete
pile construction. You must provide a facility for the meeting.

The meeting must include the Engineer, your representatives, and any subcontractors involved in CIDH
concrete pile construction.

The purpose of this meeting is to:

1. Establish contacts and communication protocol between you and your representatives, any
subcontractors, and the Engineer
2. Review the construction process, acceptance testing, and anomaly mitigation of CIDH concrete piles

The Engineer will conduct the meeting. Be prepared to discuss the following:

Pile placement plan, dry and wet

Acceptance testing, including gamma-gamma logging, cross-hole sonic logging, and coring
Pile Design Data Form

Mitigation process

Timeline and critical path activities

Structural, geotechnical, and corrosion design requirements

Future meetings, if necessary, for pile mitigation and pile mitigation plan review

Safety requirements, including Cal/OSHA and Tunnel Safety Orders

ONoG kWM~

Add to section 49-3.02B(6)(c):
The synthetic slurry must be one of the materials shown in the following table:

Material Manufacturer

SlurryPro CDP KB INTERNATIONAL LLC
735 BOARD ST STE 209
CHATTANOOGA TN 37402
(423) 266-6964
Super Mud PDS CO INC
105 W SHARP ST
EL DORADO AR 71731
(870) 863-5707
Shore Pac GCV CETCO CONSTRUCTION DRILLING PRODUCTS
2870 FORBS AVE
HOFFMAN ESTATES IL 60192
(800) 527-9948
Terragel or Novagel | GEO-TECH SERVICES LLC
Polymer 220 N. ZAPATA HWY STE 11A-449A
LAREDO TX 78043
(210) 259-6386

Use synthetic slurries in compliance with the manufacturer's instructions. Synthetic slurries shown in the
above table may not be appropriate for a given job site.
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Synthetic slurries must comply with the Department's requirements for synthetic slurries to be included in
the above table. The requirements are available from the Offices of Structure Design, P.O. Box 168041,

MS# 9-4/11G, Sacramento, CA 95816-8041.

SlurryPro CDP synthetic slurry must comply with the requirements shown in the following table:

SLURRYPRO CDP

before placing concrete

Property Test Value
Density Mud Weight (density),
During drilling API 13B-1, < 67.0 pcf?
section 1
Before final cleaning and immediately < 64.0 pcf®

Before final cleaning and immediately
before placing concrete

APl 13B-1, section 5

Viscosity Marsh Funnel and Cup.
During drilling APl 13B-1, section 2.2 50-120 sec/qt
Before final cleaning and immediately <70 sec/qt
before placing concrete
pH Glass electrode pH meter 6.0-11.5
or pH paper
Sand content, percent by volume Sand,

< 0.5 percent

8lf authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.

Super Mud synthetic slurry must comply with the requirements shown in the following table:

SUPER MUD
Property Test Value
Density Mud Weight (Density),
During drilling API 13B-1, < 64.0 pcf?
section 1
Before final cleaning and immediately < 64.0 pcf?

before placing concrete

Before final cleaning and immediately
before placing concrete

APl 13B-1, section 5

Viscosity Marsh Funnel and Cup.
During drilling API1 13B-1, section 2.2 32-60 sec/qt
Before final cleaning and immediately < 60 sec/qt
before placing concrete
pH Glass electrode pH meter 8.0-10.0
or pH paper
Sand content, percent by volume Sand,

< 0.5 percent

4lf authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.

Contract No. 12-ON78U4

21




Shore Pac GCV synthetic slurry must comply with the requirements shown in the following table:

SHORE PAC GCV

before placing concrete

Property Test Value
Density Mud Weight (Density),
During drilling API 13B-1, < 64.0 pcf?
section 1
Before final cleaning and immediately < 64.0 pcf?

Before final cleaning and immediately
before placing concrete

APl 13B-1, section 5

Viscosity Marsh Funnel and Cup.
During drilling APl 13B-1, section 2.2 33-74 sec/qt
Before final cleaning and immediately < 57 sec/qt
before placing concrete
pH Glass electrode pH meter 8.0-11.0
or pH paper
Sand content, percent by volume Sand,

< 0.5 percent

4lf authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.

Terragel or Novagel Polymer synthetic slurry must comply with the requirements shown in the following

table:
TERRAGEL OR NOVAGEL POLYMER
Property Test Value
Density Mud Weight (Density),
During drilling API 13B-1, < 67.0 pcf®
section 1
Before final cleaning and immediately < 64.0 pcf®
before placing concrete
Viscosity Marsh Funnel and Cup.
During drilling APl 13B-1, section 2.2 45-104 sec/qt
Before final cleaning and immediately <104 sec/qt
before placing concrete
pH Glass electrode pH meter 6.0-11.5
or pH paper
Sand content, percent by volume Sand,
Before final cleaning and immediately API 13B-1, section 5 < 0.5 percent
before placing concrete

8lf authorized, you may use slurry in salt water. The allowable density of slurry in salt water may

be increased by 2 pcf.

Slurry temperature must be at least 40 degrees F when tested.

AAAANAANAANAANAANAANANANAANANAAANANANAANANAAAANAANAANANAAANAANANANN

DIVISION IX TRAFFIC CONTROL FACILITIES

83 RAILINGS AND BARRIERS
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Replace section 83-1.02C(3) with:
83-1.02C(3) Alternative Flared Terminal System

Alternative flared terminal system must be furnished and installed as shown on the plans and under these
special provisions.

The allowable alternatives for a flared terminal system must consist of one of the following or a
Department-authorized equal.

1. TYPE FLEAT-W-MGS TERMINAL SYSTEM - Type FLEAT-MGS terminal system must be a Flared
Energy Absorbing Terminal 350, system length 37'-6", manufactured by Road Systems, Inc., located
in Big Spring, Texas, and must include items detailed for Type FLEAT-MGS terminal system shown
on the plans. The Flared Energy Absorbing Terminal 350 can be obtained from the distributor,
Universal Industrial Sales, P.O. Box 699, Pleasant Grove, UT84062, telephone (801) 785—0505 or
from the distributor, Gregory Industries, Inc., 4100 13" Street, S.W., Canton, OH 44708, telephone
(330) 477-4800.

2. TYPE SRT-31 TERMINAL SYSTEM - Type SRT-31 terminal system must be an SRT-350 Slotted
Rail Terminal (6-postsystem), system length 37'-6", as manufactured by Trinity Highway Products,
LLC, and must include items detailed for Type SRT-31 terminal system shown on the plans. The
SRT-350 Slotted Rail Terminal (6-post system) can be obtained from the manufacturer, Trinity
Highway Products, LLC, P.O. Box 99, Centerville, UT 84012, telephone (800) 772—-7976.

3. TYPE 31"X-TENSION- Type 31"X-Tension terminal systemmust be a 31" X-Tension Guard Rail End
Terminal as manufactured by Barrier Systems, Inc., located in Vacaville, CA, and must include items
detailed for Type 31"X-Tension terminal system shown on the plans. The 31" X-Tension Guard Rail
End Terminal can be obtained from the distributor, Statewide Safety and Signs, Inc., 130 Grobric
Court, Fairfield, CA 94533, telephone (800) 770—2644.

Submit a certificate of compliance for terminal systems.

Terminal systems must be installed under the manufacturer's installation instructions and these
specifications. Each terminal system installed must be identified by painting the type of terminal system in
neat black letters and figures 2 inches high on the backside of the rail element between system posts
numbers 4 and 5.Paint must be metallic acrylic resin type spray paint. Before applying terminal system
identification, the surface to receive terminal system identification must be removed of all dirt, grease, oil,
salt, or other contaminants by washing the surface with detergent or other suitable cleaner. Rinse
thoroughly with fresh water and allow to fully dry.

For Type FLEAT-W-MGS terminal system, install the soil tubes with soil plate attached at Posts 1 and 2,
breakaway cable terminal posts at Posts 1 and 2, and controlled release terminal posts at Posts 3
through 6. The soil tubes with soil plates must be, your option, driven with or without pilot holes, or placed
in drilled holes. Space around the steel foundation tubes must be backfilled with selected earth, free of
rock, placed in layers approximately 4 inches thick and each layer must be moistened and thoroughly
compacted. The breakaway cable terminal posts must be inserted into the steel foundation tubes by hand
and must not be driven.

For Type 31" X-Tension terminal system, the steel post and soil anchor must be, at the Contractor’s
option, driven with or without pilot holes, or placed in drilled holes. Space around the steel post and soil
anchor must be backfilled with selected earth, free of rock, placed in layers approximately 4 inches thick
and each layer must be moistened and thoroughly compacted. The wood terminal posts must be inserted
into the drilled holes by hand and backfilled in the same manner as the steel post and soil anchor. Wood
terminal posts must not be driven. All blocks must be wood or plastic.

After installing the terminal system, dispose of surplus excavated material in a uniform manner along the
adjacent roadway where designated by the Engineer.

AAAAANAANAANAANAAAANAANAAAANAAAANAANAANAANAANAN
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86 ELECTRICAL SYSTEMS

Add to the end of the 1st paragraph of the RSS for section 86-1.01:

This work is shown on plan sheets labeled E. The work involved in each bid item is shown on a sheet with
a title matching the bid item description except for the following bid items:

Maintaining existing traffic management system elements during construction
System testing and documentation

Calibration and validation

Video management system

el

Communication conduit is included in the following structures:

1. San Diego Creek Bridge (Bridge Number 55 0451)

Replace "Reserved" in section 86-1.06B with:

Traffic Management System (TMS) elements include, but are not limited to ramp metering (RM) system,
communication system, traffic monitoring stations, video image vehicle detection system (VIVDS),
microwave vehicle detection system (MVDS), loop detection system, changeable message sign (CMS)
system, extinguishable message sign (EMS) system, highway advisory radio (HAR) system, closed circuit
television (CCTV) camera system, roadway weather information system (RWIS), visibility sensor, and
fiber optic system.

Existing TMS elements, including detection systems, shown and located within the project limits must
remain in place and be protected from damage. If the construction activities require existing TMS
elements to be nonoperational or off line, and if temporary or portable TMS elements are not shown, the
Contractor must provide for temporary or portable TMS elements. The Contractor must receive
authorization on the type of temporary or portable TMS elements and installation method.

Before work is performed, the Engineer, the Contractor, and the Department's Traffic Operations
Electrical representatives must jointly conduct a pre-construction operational status check of all existing
TMS elements and each element's communication status with the Traffic Management Center (TMC),
including existing TMS elements not shown and elements that may not be impacted by the Contractor's
activities. The Department's Traffic Operations Electrical representatives will certify the TMS elements’
location and status, and provide a copy of the certified list of the existing TMS elements within the project
limits to the Contractor. The status list will include the operational, defined as having full functionality, and
the nonoperational components.

The Contractor must obtain authorization at least 72 hours before interrupting existing TMS elements'
communication with the TMC that will result in the elements being nonoperational or off line. The
Contractor must notify the Engineer at least 72 hours before starting excavation activities.

Traffic monitoring stations and their associated communication systems, which were verified to be
operational during the pre-construction operational status check, must remain operational on
freeway/highway mainline at all times, except:

1. For a duration of up to 15 days on any continuous segment of the freeway/highway longer than 3
miles

2. For aduration of up to 60 days on any continuous segment of the freeway/highway shorter than 3
miles

If the construction activities require existing detection systems to be nonoperational or off line for a longer
time period or the spacing between traffic monitoring stations is more than the specified criteria above,
and temporary or portable detection operations are not shown, the Contractor must provide provisions for
temporary or portable detection operations. The Contractor must receive authorization on the type of
detection and installation before installing the temporary or portable detection.

If existing TMS elements shown or identified during the pre-construction operational status check, except
traffic monitoring stations, are damaged or fail due to the Contractor's activity, where the elements are not
fully functional, the Engineer must be notified immediately. If the Contractor is notified by the Engineer
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that existing TMS elements have been damaged, have failed or are not fully functional due to the
Contractor's activity, the damaged or failed TMS elements, excluding structure-related elements, must be
repaired or replaced, at the Contractor's expense, within 24 hours. For a structure-related elements, the
Contractor must install temporary or portable TMS elements within 24 hours. For nonstructure-related
TMS elements, the Engineer may authorize temporary or portable TMS elements for use during the
construction activities.

If fiber optic cables are damaged due to the Contractor's activities, the Contractor must install new fiber
optic cables from an original splice point or termination to an original splice point or termination, unless
otherwise authorized. Fiber optic cable must be spliced at the splice vaults if available. The amount of
new fiber optic cable slack in splice vaults and the number of new fiber optic cable splices must be
equivalent to the amount of slack and number of splices existing before the damage or as directed by the
Engineer. Fusion splicing will be required.

The Contractor must demonstrate that repaired or replaced elements operate in a manner equal to or
better than the replaced equipment. If the Contractor fails to perform required repairs or replacement
work, the Department may perform the repair or replacement work and the cost will be deducted from
monies due to the Contractor.

A TMS element must be considered nonoperational or off line for the duration of time that active
communications with the TMC is disrupted, resulting in messages and commands not transmitted from or
to the TMS element.

The Contractor must provide provisions for replacing existing TMS elements within the project limits,
including detection systems, that were not identified on the plans or during the pre-construction
operational status check that became damaged due to the Contractor's activities.

If the pre-construction operational status check identified existing TMS elements, then the Contractor, the
Engineer, and the Department's Traffic Operations Electrical representatives must jointly conduct a post
construction operational status check of all existing TMS elements and each element's communication
status with the TMC. The Department's Traffic Operations Electrical representatives will certify the TMS
elements' status and provide a copy of the certified list of the existing TMS elements within the project
limits to the Contractor. The status list will include the operational, defined as having full functionality, and
the nonoperational components. TMS elements that cease to be functional between pre and post
construction status checks must be repaired at the Contractor's expense.

The Engineer will authorize the schedule for final replacement, the replacement methods and the
replacement elements, including element types and installation methods before repair or replacement
work is performed. The final TMS elements must be new and of equal or better quality than the existing
TMS elements.

If no electrical work exists on the project and no TMS elements are identified within the project limits, the
pre-construction operational status check is change order work.

Furnishing and installing temporary or portable TMS elements that are not shown, but are required when
an existing TMS element becomes nonoperational or off line due to construction activities, is change
order work.

Furnishing and installing temporary or portable TMS elements and replacing TMS elements that are not
shown nor identified during the pre-construction operational status check and were damaged by
construction activities is change order work.

If the Contractor is required to submit provisions for the replacement of TMS elements that were not
identified, submitting the provisions is change order work.

Add to section 86-2.05A:
Communication conduit must be Type 3 Schedule 80. All other underground conduits must be Type 1.
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Add to section 86-2.05B:
The conduit in a foundation and between a foundation and the nearest pull box must be Type 1.

If Type 3 conduit is placed in a trench, not in the pavement or under concrete sidewalk, after the bedding
material is placed and the conduit is installed, backfill the trench to not less than 4inches above the
conduit with minor concrete under section 90-2, except the concrete must contain not less than
421pounds of cementitious material per cubic yard. Backfill the remaining trench to finished grade with
backfill material.

After conductors have been installed, the ends of the conduits terminating in pull boxes, service
equipment enclosures, and controller cabinets must be sealed with an authorized type of sealing
compound.

Replace the 3rd paragraph in section 86-2.06A(2) of the RSS for section 86-2.06 with:
In a ground or sidewalk area, embed the bottom of a pull box in crushed rock.

Replace "Reserved" in section 86-2.06B of the RSS for section 86-2.06 with:
86-2.06B(1) General
86-2.06B(1)(a) Summary
Section 86-2.06B includes specifications for installing non-traffic-rated pull boxes.

86-2.06B(1)(b) Submittals

Before shipping pull boxes to the job site, submit a list of materials used to fabricate the pull boxes to
METS. Include:

Contract number

Manufacturer's name

Manufacturer's installation instructions
Your contact information

pOD A

Submit reports for pull boxes from an NRTL-accredited laboratory.
Before installing a pull box and cover, submit the manufacturer's replacement warranty for them.

86-2.06B(1)(c) Quality Control and Assurance

86-2.06B(1)(c)(i) Functional Testing

The pull box and cover must be tested under ANSI/SCTE 77, "Specification for Underground Enclosure
Integrity."

86-2.06B(1)(c)(ii) Warranty

Provide a 2-year manufacturer's replacement warranty for the pull box and cover. The warranty period
starts on the date of Contract acceptance.

Deliver replacement parts within 5 business days after you receive notification of a failed pull box, cover,
or both to the Department's Maintenance Electrical Shop at:

Batavia Maintenance Yard
1808 N. Batavia St.
Orange, CA 92865-4106
Phone (714) 974-3092

86-2.06B(2) Materials

The pull box and cover must comply with ANSI/SCTE 77, "Specification for Underground Enclosure
Integrity,” for tier 22 load rating and must be gray or brown.
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Each pull box cover must have an electronic marker cast inside.

A pull box extension must be made of the same material as the pull box and attached to the box to
maintain the minimum combined depths.

Include recesses for a hanger if a transformer or other device must be placed in a pull box.
The bolts, nuts, and washers must be a captive design.

The captive bolt must be capable of withstanding a torque from 55 to 60 ft-lb and a minimum pull-out
strength of 750 Ib. Perform the test with the cover in place and the bolts torqued. The pull box and cover
must not be damaged while performing the test.

Hardware must be stainless steel with 18 percent chromium and 8 percent nickel content.
Galvanize ferrous metal parts under section 75-1.05.
The manufacturer's instructions must include:

1. Quantity and size of entries that can be made without degrading the strength of the pull box below the
tier 22 load rating

2. Locations where side entries cannot be made

3. Acceptable method for creating the entry

The tier 22 load rating must be labeled or stenciled by the manufacturer on the inside and outside of the
pull box and on the underside of the cover.

86-2.06B(3) Construction
Do not install a pull box in curb ramps or driveways.

A pull box for a post or a pole standard must be located within 5 feet of the standard. Place the pull box
adjacent to the back of the curb or edge of the shoulder. If this is impractical, place the pull box in a
suitable, protected, and accessible location.

Add to section 86-2.08A:

Wrap conductors around the projecting end of conduit in pull boxes as shown. Secure conductors and
cables to the projecting end of the conduit in pull boxes.

Replace the table in the 2nd paragraph of section 86-2.08C with:

Insulation Thickness

Insulation type Conductor size | Insulation thickness
(mils)
No. 14 to No. 10 45
USE, RHH, or RHW ™5 810 No. 2 60
No. 14 to No. 10 30
THW or TW No. 8 45
No. 6 to No. 2 60

Replace the 1st paragraph of section 86-2.09E with:
Splices must be insulated by "Heat-shrink tubing."

Delete the 8th paragraph of section 86-2.09E.
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Add to section 86-2.11A:
Continuous welding of exterior seams in service equipment enclosures is not required.

Replace section 86-2.18 with:
86-2.18 NUMBERING ELECTRICAL EQUIPMENT
The placement of numbers on electrical equipment will be done by others.

Add to section 86-2:
86-2.19 MODIFY COMMUNICATION SYSTEM
86-2.19A General
This work applies for fiber optic communication system shown on the project plans.

86-2.19A(1) Summary
Section 86-2.19 includes specifications to modify communication system.

Modify communication system includes installing and testing fiber optic outside plant cable, fiber optic
splice enclosure, fiber optic cable labeling, fiber optic cable terminations, fiber optic distribution Unit
(FDU), fan out termination, Ethernet access switch (EAS), conduit innerduct, conduit tracer wire and
warning tape, color concrete back fill, fiber opticpassive cable assemblies and components,
communicationconduit, Ethernet network module, terminal server, small form-factor pluggable module,
and communications modules, all as shown on the plans and in the special provisions.

86-2.19A(2) Definitions

active component link loss budget: The active component link loss budget is the difference between
the average transmitter launch power (in dBm) and the receiver maximum sensitivity (in dBm).

connector: A mechanical device used to align and join 2 fibers together to provide a means for attaching
to and decoupling from a transmitter, receiver, or another fiber (patch panel).

connectorized: The termination point of a fiber after connectors have been affixed.

connector module housing (CMH): A patch panel used to terminate singlemode fibers with most
common connector types. It may include a jumper storage shelf and a hinged door.

couplers: Devices which mate fiber optic connectors to facilitate the transition of optical light signals from
1 connector into another. They are normally located within FDUs, mounted in panels. They may also
be used unmounted, to join 2 simplex fiber runs.

distribution cable: Fiber cable that provides connections between hubs. Drop cables are typically
spliced into a distribution cable.

drop cable: Fiber cable that provides connections between a distribution cable to a field element.
Typically these run from a splice vault to a splice tray within a field cabinet. Drop cables are usually
short in length (less than 65 ft) and are of the same construction as outside plant cable. The term
"breakout cable" is used interchangeably with drop cable.

End-to-End Loss: The maximum permissible end-to-end system attenuation is the total loss in a given
link. This loss could be the actual measured loss, or calculated using typical (or specified) values. A
designer should use typical values to calculate the end-to-end loss for a proposed link. This number
will determine the quantity of optical power (in dB) needed to meet the system performance margin.

fan out termination: Allows the branching of fibers contained in an optical cable into individual cables
and can be done at field locations; thus, allowing the cables to be connectorized or terminated per
system requirements. A kit provides pull-out protection for individual bare fibers to support
termination. It provides three layers of protection consisting of a teflon inner tube, a dielectric strength
member, and an outer protective PVC jacket. Fan out terminations must not be used for more than 6
fibers. Using a patch panel would be appropriate.
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fiber distribution unit (FDU): An enclosure or rack mountable unit containing both a patch panel with
couplers and splice tray(s). The unit's patch panel and splice trays may be integrated or separated by
a partition.

F/O: Fiber optic.
FOOP: Fiber optic outside plant cable.
FOTP: Fiber optic test procedure(s) as defined by TIA/EIA standards.

jumper: A short cable, typically 1 meter or less, with connectors on each end, used to join 2 CMH
couplers or a CMH to active electronic components.

light source: Portable fiber optic test equipment that, when coupled with a power meter, is used to
perform end-to-end attenuation testing. It contains a stabilized light source operating at the
wavelength of the system under test.

link: A passive section of the system, the ends of which are connectorized. A link may include splices and
couplers. For example, a video link may be from a F/O transmitter to a video multiplexer (MUX).

loose tube cable: Type of cable construction in which fibers are placed in buffer tubes to isolate them
from outside forces (stress). A flooding compound or material is applied to the interstitial cable core to
prevent water migration and penetration. This type of cable is primarily for outdoor applications.

optical time domain reflectometer (OTDR): Fiber optic test equipment similar in appearance to an
oscilloscope that is used to measure the total quantity of power loss in a F/O cable between 2 points.
It provides a visual and printed display of the losses associated with system components such as
fiber, splices and connectors.

optical attenuator: An optical element that reduces the intensity of a signal passing through it.

patch chord: A term used interchangeably with "jumper".

patch panel: A precision drilled metal frame containing couplers used to mate 2 fiber optic connectors.
pigtail: A short optical fiber permanently attached to a source, detector, or other fiber optic device.

power meter: Portable fiber optic test equipment that, when coupled with a light source, is used to
perform end-to-end attenuation testing. It contains a detector that is sensitive to light at the designed
wavelength of the system under test. Its display indicates the quantity of optical power being received
at the end of the link.

riser cable: NEC approved cable installed in a riser (a vertical shaft in a building connecting floors).

segment: A section of F/O cable that is not connected to any active device and may or may not have
splices per the design.

SMFO: Singlemode fiber optic cable.
Splice: The permanent joining of 2 fiber ends using a fusion splicer.

splice closure: A environmentally sealed container used to organize and protect splice trays. The
container allows splitting or routing of fiber cables from multiple locations. Normally installed in a
splice vault.

splice tray: A container used to organize and protect spliced fibers.
splice vault: An underground container used to house excess cable and/or splice closures.

system performance margin: A calculation of the overall "End to End" permissible attenuation from the
fiber optic transmitter (source) to the fiber optic receiver (detector). The system performance margin
should be at least 6 dB. This includes the difference between the active component link loss budget,
the passive cable attenuation (total fiber loss) and the total connector/splice loss.
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tight buffered, non-breakout cable (tight buffer cable): Type of cable construction where each glass
fiber is tightly buffered (directly coated) with a protective thermoplastic coating to 900 pm (compared
to 250 um for loose tube fibers).

86-2.19A(3) Submittals

Provide the original documentation of manufacturer's compliance with the required optical fiber
specifications before ordering the material.

Include shipping record of Fiber Optic Outside Plant cable in a weatherproof envelope showing the above
information and also include the date of manufacture, cable characteristics (size, attenuation, bandwidth,
etc.), factory test results, cable identification number and any other pertinent information tagged to the
cable real. Submit another set of the shipping records for the required optical fiber specifications.

Submit the manufacturer's recommended procedures for pulling fiber optic cable at least 20 working days
before installing cable.

Submit a sample of fiber optic cable, 10 feet in length, with part numbers and original catalog and
documents, to the Engineer. Sample provided must exactly match the fiber optic cable to be installed.

A minimum of 10 working days before the scheduled delivery of the fiber optic outside plant cable to the
job site, submit documentation of detailed factory test procedures and results for the Engineer's
authorization.

The factory test procedures must identify the cable tests performed and conducted. Included in the test
procedures must be the model, manufacturer, configuration, calibration and alignment and operating
procedures for all proposed test equipment.

Submit two copies of the manufacturer's cable installation procedures and technical support information
to the Engineer at least two weeks before the scheduled delivery of the cable to the job site.

Documentation must consist of manuals and drawings of the configuration of Hardware and Software.

86-2.19A(4) Quality Control and Assurance
86-2.19A(4)(a) Fiber Optic Cable Testing and Documentation

Fiber Optic Cable testing must include the tests on elements of the passive fiber optic components: (1) at
the factory, (2) after delivery to the job site but prior to installation, (3) after installation and (4) during final
system testing. Test the active components after installation.

You must provide all personnel, equipment, instrumentation and materials necessary to perform all field
testing. Notify the Engineer two working days prior to all field tests. The notification must include the exact
location or portion of the system to be tested.

A representative sample of cable must be tested in accordance with EIA-455-81A, "Compound Flow
(Drip) Test for Filled Fiber Optic Cable." Prepare a test sample in accordance with Method A. The cable
must exhibit no flow (drip or leak) at 176 °F as defined in the test method.

Crush resistance of the finished F/O cables must be 125 Ibf/in applied uniformly over the length of the
cable without showing evidence of cracking or splitting when tested in accordance with EIA-455-41
(FOTP-41), "Compressive Loading Resistance of Fiber Optic Cables." The average increase in
attenuation for the fibers must be < 0.10 dB at 1550 nm for a cable subjected to this load. The cable must
not exhibit any measurable increase in attenuation after removal of load. Testing must be in accordance
with EIA-455-41 (FOTP-41), except that the load must be applied at the rate of 0.12-inch to 0.74-inch per
minute and maintained for 10 minutes.

The cable must withstand 25 cycles of mechanical flexing at a rate of 30 £1 cycles/minute. The average
increase in attenuation for the fibers must be < 0.20 dB at 1550 nm at the completion of the test. Outer
cable jacket cracking or splitting observed under 10x magnification must constitute failure. Conduct the
test in accordance with EIA-455-104 (FOTP-104), "Fiber Optic Cable Cyclic Flexing Test," with the
sheave diameter a maximum of 20 times the outside diameter of the cable. Test the cable in accordance
with Test Conditions | and Il of (FOTP-104).

Contract No. 12-ON78U4
30



Conduct impact testing in accordance with EIA-455-25 (FOTP-25) "Impact Testing of Fiber Optic Cables
and Cable Assemblies." The cable must withstand 20 impact cycles. The average increase in attenuation
for the fibers must be < 0.20 dB at 1550 nm. The cable jacket must not exhibit evidence of cracking or
splitting.

The finished cable must withstand a tensile load of 600 Ibsf without exhibiting an average increase in
attenuation of greater than 0.20 dB. Conduct the test in accordance with EIA-455-33 (FOTP-33), "Fiber
Optic Cable Tensile Loading and Bending Test." The load must be applied for 1 half hour in Test
Condition Il of the EIA-455-33 (FOTP-33) procedure.

86-2.19A(4)(a)(i) Fiber Optic Cable Testing

The Fiber optic cable must be tested in accordance with EIA-455-3A (FOTP-3), "Procedure to Measure
Temperature Cycling Effects on Optical Fiber, Optical Cable, and Other Passive Fiber Optic
Components." The change in attenuation at extreme operational temperatures (-40 to +158 degrees F)
for singlemode fiber must not be greater than 0.20 dB/km, with 80 percent of the measured values no
greater than 0.10 dB/km. The single mode fiber attenuation must be measured at 1550 nm.

Fiber Optic cable testing must include the tests on elements of the passive fiber optic components:

1. After delivery to the job site but before installation
2. After installation but before connection to any other portion of the system
3. During final system testing

The active components must be tested after installation. Provide all personnel, equipment,
instrumentation and materials necessary to perform all testing. The Engineer must be notified 2 working
days before all field tests. The notification must include the exact location or portion of the system to be
tested.

Submit documentation of all test results within 2 working days after the test involved.

86-2.19A(4)(a)(ii) Factory Testing Documentation

Verification of the fiber specifications as listed in the Fiber Characteristics Table must be supplied by the
manufacturer with the appropriate documentation. Copies of the documentation must be:

1. Maintained on file by the manufacturer with a file identification number for a minimum of 7 years.
2. Attached to the cable reel in a waterproof pouch.
3. Submitted.

86-2.19A(4)(a)(iii) Arrival On Job Site

After arrival inspect the fiber optic cable and reel for damage. Measure the attenuation on 100 percent on
all fibers and every reel. Measure the attenuation with an Optical Time Domain Reflectometer (OTDR) at
1310 nm and 1550 nm.

The test results must be recorded, dated, and compared with the shipping records from the manufacture.
Attenuation deviations from the shipping records of greater than 5 percent must be brought to the
attention of the Engineer. The results must be filed with the copy accompanying the shipping reel in a
weather proof envelope.

The cable must not be installed until completion of this test sequence.

If the fiber optic cable test results are unsatisfactory, then the reel of cable shall be considered
unacceptable, and rejected. All records corresponding to that reel of cable must be marked accordingly.

Replace the unsatisfactory reel of cable with a new reel of cable, the Department does not pay for the
new reel.

The new reel of cable must be tested as in the above procedures. Submit copies of the test results.

86-2.19A(4)(a)(iv) After Cable Installation

After the fiber optic cable has been pulled but before breakout and termination, test 100 percent of all the
fibers with an OTDR for attenuation.
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Test results must be recorded, dated, compared and filed with the previous copies of these tests. Submit
copies of traces and test results.

If the OTDR test results are unsatisfactory, then replace with a new F/O cable, the Department does not
pay for the new F/O cable.

Test the new segment of cable to demonstrate acceptability. Submit copies of the test results.

The OTDR must have a printer capable of producing a verifying test trace with fiber identification as
shown in Appendix A "Link Loss Budget Work Sheet," numerical loss values, the date and the operator's
name. It must also have a compact disk recording capability that has associated software to do
comparisons and reproductions on 8.5-inch x 11-inch paper, via a personal computer.

86-2.19A(4)(a)(v) Outdoor Splices Tests

At the conclusion of all outdoor splices at 1 location, and before they are enclosed and sealed, all splices
must be tested with the OTDR, in both directions. Splices in singlemode segments must be tested at
1310 nm and at 1550 nm.

Individual fusion splice losses must not exceed 0.07 dB. Measurement results must be recorded, dated,
validated by the OTDR trace printout and filed with the records of the respective cable runs.

If the OTDR test results are unsatisfactory, then the splice shall be unacceptable. Replace the
unsatisfactory splice, the Department does not pay for the replacement. The new splice must then be
tested to demonstrate acceptability. Submit copies of the test results.

86-2.19A(4)(a)(vi) System Verification

You must test all new fiber optic cables and new splices with an OTDR bi-directional test. In addition, you
must verify existing communication system fiber optic and copper connections.

86-2.19A(4)(a)(vii) Fiber Optic System Gain Margin Tests

The installed system gain margin must be at least 6 dB for each and every link. If the design system gain
margin is less than 6 dB, then the Engineer must be notified and informed of your plan to meet that
requirement.

86-2.19A(4)(a)(viii) Active Component Testing

The transmitters and receivers must be tested with a power meter and light source, to record the
transmitter average output power (dBm) and receiver sensitivity (dBm). These values must be recorded in
the Link Loss Budget Worksheet shown in Appendix A.

86-2.19A(4)(a)(ix) Tests with Power Meter And Light Source and Optical Time Domain
Reflectometer

At the conclusion of the OTDR testing, test 100 percent of the fiber links end to end with a power meter
and light source, in accordance with EIA Optical Test Procedure 171 and in the same wavelengths
specified for the OTDR tests. These tests must be conducted in both directions.

Test results must be recorded, compared, and filed with the other recordings of the same links.

Once the passive cabling system has been installed and is ready for activation, test 100 percent of the
fiber links with the OTDR for attenuation. Test results must be recorded, dated, compared and filed with
previous copies. Submit a hard copy printout and an electronic copy of the traces and test results along
with a licensed copy of the associated software on a compact disk.

If the OTDR test results are unsatisfactory, then replace the link. The Department does not pay for the
replacement link. The new link must then be tested to demonstrate acceptability. Submit copies of the test
results.

86-2.19A(4)(a)(x) Appendixes Data Sheet for the Installed System Link Loss Budget

Complete the "Link Loss Budget Worksheet," shown in Appendix A for each link in the fiber optic system,
using the data gathered throughout the installation process. Include the completed worksheets as part of
the system documentation in the as-built plans.
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Calculate the total system gain by subtracting the measured "Optical Receiver Sensitivity" (line 1B on The
Link Loss Budget Worksheet) from the measured "Optical Transmitter Average Power" (line 1A), which
were obtained using a power meter and source. The resulting difference must be the maximum allowable
loss between the transmitter and the receiver, within 0 to +10 percent of the manufacturer’s specified loss
budget for the transmitter/receiver pair. Record the total system gain on line 1C.

Calculate the fiber losses for a link by multiplying the length of the fiber link (line 2A) by the normalized
cable attenuation (dB/km, line 2B) at the operating wavelength. The normalized attenuation for this
calculation must be the maximum value throughout the operating temperature range of the cable. Record
the product on line 2C.

Calculate the total connector losses by summing the individual attenuation values for each connector pair
in the link, excluding the transmitter and receiver connectors. Record the sum on line 2D.

The total splice losses must be calculated by summing the individual attenuation values for each splice in
the link. Record the sum on line 2E.

Calculate the total of other losses by summing the individual attenuation values for each component in the
link not previously addressed. Record the sum on line 2F. These items may include couplers, splitters,
routers and switches.

Record the total system loss on line 2G of the "Link Loss Budget Worksheet."

Calculate the design system gain margin by subtracting the total system loss (line 2G) from the total
system gain (line 1C). Record the resulting difference on line 3A.

86-2.19A(4)(a)(xi) Test Failures

If during any of these system verification tests the results prove to be unsatisfactory, then the F/O cable
will not be accepted. Replace the unsatisfactory segments of cable with a new segment of cable. The
Department does not pay for the new segment of cable. The new segment of cable must undergo the
same testing procedure to determine acceptability.

The removal and replacement of a segment of cable must be interpreted as the removal and replacement
of a single contiguous length of cable connecting 2 splices and 2 connectors. Do not allow new
unplanned splices with the removal of a small section containing the failure.

86-2.19A(4)(a)(xii) Distribution Interconnection Package Testing And Documentation

All the components of the passive interconnect package (FDUs, pigtails, jumpers, couplers and splice
trays) must comprise a unit from a manufacturer who is regularly engaged in the production of the fiber
optic components described.

In developing the passive component package, each SC termination (pigtail, or jumper) must be tested for
insertion attenuation loss using an optical power meter and source. In addition, all singlemode
terminations must be tested for return reflection loss. These values must meet the loss requirements
specified earlier and must be recorded on a tag attached to the pigtail or jumper.

The final test results for the complete assembly including loss values, an "end to end" optical power
meter/light source test from pigtail end to end to the terminating point assuring continuity and overall
attenuation loss values must be recorded, on a special form assigned to each FDU.

The Fiber Optic Splice outer closure must be flash-tested at 14.9 psi.

86-2.19A(4)(b) Training

You must train the Caltrans District 12 Transportation Management Center staff in all aspects of the Layer
3 switches, Video Management System, and High-Definition Closed Circuit Television cameras. Operator
training must be held separately from System Administrator training. Training will be vendor led training
and must be conducted for a minimum of 3 days. Each day will consists of an 8 hour minimum training
session. The vendor led training will be conducted for 30 members of the Caltrans District 12 staff.

You must provide a training schedule upon completion of the construction. You must set up a location, no
further than 10 miles from Caltrans TMC, at which to hold the training. You must provide a copy of all
training manuals necessary for each staff member.
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At a minimum, the training for the Layer 3 switches must discuss the following:

1. System management
2. System access
3. Hardware interfaces

At a minimum, the training for the video management system must discuss the following:

1. Operation, configuration, maintenance, and repair of hardware
2. Interfaces with the existing equipment
3. Administrative Policies

At a minimum, the training for the High-Definition Closed Circuit Television cameras must discuss the
following:

1. Installation

2. Configuration
3. Operation

4. Maintenance
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APPENDIX A

Link Loss Budget Worksheet

Contract No.

Contractor:

Approved by Caltrans:

Date: Operator:
Link Number: Fiber Color:
Buffer Color: Cable #:
Test Wavelength (Circle 1): 1310 nm 1550 nm
Section 1: Total System Gain
Measured Optical Transmitter Average Power: dBm
Measured Optical Receiver Sensitivity
(this should be a negative value): dBm

Subtract line 1B from 1A to obtain Total System Gain:

dB

Section 2: Total System Loss

Measured length of the link: km

Measured loss per km of the fiber: dB/km

Multiply line 2A by 2B to obtain the Total Fiber Loss: dB

Sum of all Connector Losses in the link: dB

Sum of all Splice Losses in the link: dB

Sum of all Other Losses from other components (couplers, splitters,

routers, switches, etc.) dB

Add lines 2C, 2D, 2E and 2F to obtain Total System Loss: dB
Section 3: Design System Gain Margin

Subtract line 2G from line 1C

(This number must be at least 6 dB): dB
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86-2.19B Materials
86-2.19B(1) General
All materials must be authorized prior to purchasing.

A cut sheet or shop drawing for all materials must be provided for authorization.

86-2.19B(2) Fiber Optic Outside Plant Cable

Each fiber optic outside plant cable (FOOP) must be all dielectric, gel filled or water-blocking material,
duct type, with loose buffer tube construction with a maximum outside diameter of 0.55 inch. Cables must
contain single mode (SM) dual-window (1310 nm and 1550 nm) fibers with the numbers described below:

Type A cable 36 SM fibers
Type B cable 72 SM fibers
Type C cable 72 SM fibers
Type D cable 12 SM fibers

Contain optical fibers within loose buffer tubes. The loose buffer tubes must be stranded around an all
dielectric central member. Use aramid yarn as a primary strength member, and provide a polyethylene
outside jacket for overall protection.

Match all F/O cable of each specific to the existing cable manufacturer.
The cable must be qualified as compliant with RUS Federal Rule 7CFR1755.900.

Each optical fiber must be glass and consist of a doped silica core surrounded by concentric silica
cladding. All fibers in the buffer tube must be usable fibers, and be sufficiently free of surface
imperfections and inclusions to meet the optical, mechanical, and environmental requirements. The
required fiber grade must reflect the maximum individual fiber attenuation, to guarantee the required
performance of each and every fiber in the cable.

The coating must be a dual layered, UV cured acrylate and be mechanically or chemically strippable
without damaging the fiber.

The cable must comply with the optical and mechanical requirements over an operating temperature
range of -40 to +158 degrees F. For all fibers the attenuation specification must be a maximum for each
fiber over the entire operating temperature range of the cable.

The requirements of singlemode fibers within the finished cable must meet following table:
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Fiber Characteristics Table

Parameters SM

Type Step Index
Core diameter 8.3 um (nominal)
Cladding diameter 125 um £2.0 ym
Core to Cladding Offset <1.0um
Coating Diameter 250 pm £15 ym
Cladding Non-circularity defined as: [1- [£2.0%
(min. cladding dia +max. cladding
dia.)]x100
Proof/Tensile Test 50 kpsi, Min
Maximum attenuation:

at 850 nm N/A

at 1300 nm N/A

at 1310 nm < 0.4 dB/km

at 1550 nm < 0.4 dB/km
Attenuation at the Water Peak <2.1 dB/km at 1383 £ 3 nm
Bandwidth:

at 850 nm N/A

at1300 nm N/A
Chromatic Dispersion:
Zero Dispersion Wavelength From 1301.5to 1321.5 nm
Maximum Zero Dispersion Slope <0.092 ps/(nm*km)
Maximum Dispersion: < 3.3 ps/(nm*km) for 1285 -1330 nm

< 18 ps/(nm*km) for 1550 nm
Cut-Off Wavelength <1250 nm
Numerical Aperture (measured in N/A
accordance with EIA-455-47)
Mode Field Diameter (Petermann 1) 9.3 0.5 um at 1310 nm
10.5 £1.0 ym at 1550 nm

Distinguish each fiber in buffer tubes containing multiple fibers by means of color coding according to the
following:

1. Blue (BL) 7. Red (RD)

2. Orange (OR) 8. Black (BK)
3. Green (GR) 9. Yellow (YL)
4. Brown (BR) 10. Violet (VL)
5. Slate (SL) 11. Rose (RS)
6. White (WT) 12. Aqua (AQ)

The colors must be targeted in accordance with the Munsell color shades and meet EIA/TIA 598 "Color
Coding of Fiber Optic Cables."

The color formulation must be compatible with the fiber coating and the buffer tube filling compound, and
be heat stable. It must not fade or smear or be susceptible to migration and it must not affect the
transmission characteristics of the optical fibers and must not cause fibers to stick together.

The fiber optic cables must be fully compatible and interoperable with Caltrans District 12 existing fiber
optic cable systems relating to this project.

The Caltrans District 12 existing fiber optic cable system is Corning Cable Systems (Siecor), singlemode
Altos type, part number:

012EU4-T4101D20 for 12 SM fibers
036EU4-T4101D20 for 36 SM fibers
072EU4-T4101D20 for 72 SM fibers
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Another fiber optic cable manufacturer that can provide equal cable is Alcatel (single mode EZ Span All
Dielectric Self Support ADSS Loose Tube Cable).

The F/O cable must withstand water penetration when tested with a 3 foot static head or equivalent
continuous pressure applied at 1 end of a 3 foot length of filled cable for 1 hour. No water must leak
through the open cable end. Testing must be done in accordance with EIA-455-82 (FOTP-82), "Fluid
Penetration Test for Fluid-Blocked Fiber Optic Cable."

The minimum hub diameter of the reel must be at least 30 times the diameter of the fiber optic cable. The
F/O cable must be in 1 continuous length per reel with no factory splices in the fiber. Each reel must be
marked to indicate the direction the reel should be rolled to prevent loosening of the cable.

The fiber optic cable must consist of the following components:

Buffer tubes

Central member

Filler rods

Stranding

Core and cable flooding
Tensile strength member
Ripcord

Outer jacket
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86-2.19B(2)(a) Loose Buffer Tubes

Loose buffer tubes must provide clearance between the fibers and the inside of the tube to allow for
expansion without constraining the fiber. Fibers must be loose or suspended within the tubes. The fibers
must not adhere to the inside of the buffer tube. Each buffer tube must contain a maximum of 12 fibers.

The loose buffer tubes must be extruded from a material having a coefficient of friction sufficiently low to
allow free movement of the fibers. The material must be tough and abrasion resistant to provide
mechanical and environmental protection of the fibers, yet designed to allow safe intentional "scoring" and
breakout, without damaging or degrading the internal fibers.

The loose buffer tube must be gel-free design and must be fully water blocking using water-swellable
materials.

Buffer tubes must be stranded around a central member by a method that will prevent stress on the fibers
when the cable jacket is placed under strain, such as the reverse oscillation or “S-Z” stranding process.

Buffer tube must be distinguished from other buffer tubes in the cable by means of the color coding as
specified above for the fibers.

86-2.19B(2)(b) Central Member

The central member, which functions as an anti-buckling element, must be a glass reinforced plastic rod
with similar expansion and contraction characteristics as the optical fibers and buffer tubes. A symmetrical
linear overcoat of low density polyethylene may be applied to the central member to achieve the optimum
diameter to provide the proper spacing between buffer tubes during stranding.

86-2.19B(2)(c) Filler Rods

Fillers may be included in the cable to maintain the symmetry of the cable cross-section. Filler rods must
be solid medium or high density polyethylene. The diameter of filler rods must be the same as the outer
diameter of the buffer tubes.

86-2.19B(2)(d) Stranding

Completed buffer tubes must be stranded around the overcoated central member using stranding
methods, lay lengths and positioning such that the cable meet mechanical, environmental and
performance specifications. A polyester binding must be applied over the stranded buffer tubes to hold
them in place. Binders must be applied with sufficient tension to secure the buffer tubes to the central
member without crushing the buffer tubes. The binders must be non-hygroscopic, non-wicking (or
rendered so by the flooding compound), and dielectric with low shrinkage.
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86-2.19B(2)(e) Core and Cable Flooding

The cable core must contain a water-blocking material or a water-swellable material to prevent water
ingress and migration. The water blocking material or a water-swellable material must be homogeneous,
non-hygroscopic, electrically non-conductive, and non-nutritive to fungus. The core must be free from dirt
and foreign matter and be readily removable. The compound must also be nontoxic, dermatologically safe
and compatible with all other cable components.

86-2.19B(2)(f) Tensile Strength Members

The fiber optic cable must have tensile strength members designed to minimize cable elongation due to
installation forces and temperature variation. Underground fiber optic cable must withstand a 2700N (600
Ibf) tensile load where the change in attenuation does not exceed 0.2 dB during loading and 0.1 dB after
loading.

86-2.19B(2)(g) Ripcord
The fiber optic cable must contain at least 1 ripcord under the jacket for easy sheath removal.

86-2.19B(2)(h) Outer Jacket

The fiber optic cable outer jacket must be free of holes, splits, and blisters and must be medium or high
density polyethylene (PE), or medium density cross-linked polyethylene with minimum nominal jacket
thickness of 39 milt+ 3 mil. Jacketing material must be applied directly over the tensile strength members
and core and cable flooding material and must not adhere to the cable components. The polyethylene
must contain carbon black to provide ultraviolet light protection and must not promote the growth of
fungus.

Jacket or sheath must be marked with the manufacturer's name, the words "Optical Cable", the number of
fibers, "SM", year of manufacture, and sequential measurement markings every 3 feet. The actual length
of the cable must be within -0/+1 percent of the length marking. The marking must be in a contrasting
color to the cable jacket. The height of the marking must be approximately 0.1 inch.

The Department does not pay for replacing damaged or broken fiber cable.

86-2.19B(3) Fiber Optic Splice Vaults
Fiber optic splice vault, cover and extensions must be of the sizes and details shown on the plans.

Fiber optic splice vaults and covers must be rated for AASHTO HS 20-44 loads.

Hanger assemblies must consist of not less than 3 hangers evenly distributed. Hangers must be made of
a non-corroding material and be free of any sharp edges. Hanger assembly must be provided for a
minimum of 8 fiber optic cables.

Fiber optic splice vault must be precast of PCC material. PCC material must be resistant to fire ,
chemicals and ultraviolet exposure. The PCC material must show no appreciable change in physical
properties with exposure to the weather. PCC material must be dense and free of voids or porosity.

Covers must be the non-skid type. Cover marking must be "CALTRANS FIBER OPTICS" on each cover.
Each cover must have inset lifting pull slots. Cover hold down bolts or cap screws and nuts must be of
brass, stainless steel, or other non-corroding metal material.

86-2.19B(4) Fiber Optic Splice Closure

The F/O field splices must be enclosed in splice closures which must be complete with splice organizer
trays, brackets, clips, cable ties, seals and sealant, as needed. The splice closure must be suitable for a
direct burial or pull box application. Location of the splice closures must be where a splice is required.

The fiber optic splice closure consists of an outer closure, an inner closure and splice trays.
The fiber optic splice closure must be suitable for a temperature range of 32 to 122 degrees F.

The size of the closure must allow all the fibers of the largest fiber optic cable to be spliced to a second
cable of the same size, plus 12 additional pigtails. The closure must not be more than 36 inches in length
and 8 inches in diameter. Two outer closures must fit into the splice vault and must leave sufficient space
for routing of the fiber optic communication cables, without exceeding the minimum bending radius of any
cable. The closures must be designed for butt splicing.
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The splice closure must conform to the following:

Non-filled thermoplastic case

Rodent proof, water proof, re-enterable and moisture proof

Expandable from 2 cables per end to 8 cables per end by using adapter plates
Cable entry ports must accommodate 0.38 to 0.98 inch diameter cables
Multiple grounding straps

Accommodate up to 8 splice trays

Suitable for "butt" or "through" cable entry configurations

Place no stress on finished splices within the splice trays
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All materials in the closures must be nonreactive and must not support galvanic cell action. The outer
closure must be compatible with the other closure components, the inner closure, splice trays, and
cables.

The end plate must consist of 2 sections and must have capacity for 2 fiber optic trunk communication
cables and 2 fiber optic pigtails communication.

The outer closure must protect the splices from mechanical damage, must provide strain relief for the
cable, and must be resistant to salt corrosion.

The outer closure must be waterproof, re-enterable and must be sealed with a gasket. The inner closure
must be of metallic construction, compatible with the outer closure and the splice trays. The inner closure
must allow access to and removal of individual splice trays. Furnish the splice trays with rigid plastic or
metal.

The Department does not pay for all mounting hardware required to securely mount the closures to the
splice vault.

86-2.19B(5) Fiber Optic Splice Trays

Splice trays must accommodate a minimum of 12 fusion splices and allow for a minimum bend radius of
2 inch. The splice tray cover may be transparent.

Splice trays in the splice closure must conform to the following:

Accommodate up to 24 fusion splices.

Place no stress on completed splices within the tray.

Stackable with a snap-on hinge cover.

Buffer tubes securable with channel straps.

Must be able to accommodate a fusion splice with the addition of an alternative splice holder.
Must be labeled after splicing is completed.
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86-2.19B(6) Fiber Optic Cable Labeling

All label tags must be of a material designed for long term permanent labeling of fiber optic cables and
marked with permanent ink on non-metal types, or embossed lettering on metal tags. Metal tags must be
constructed of stainless steel. Non-metal label materials must be authorized. Labels for fiber optic jackets
must provide cable ID, cable direction relative to the cable ends and a number identifying the fiber count
inside the cable.

For labeling purposes, "IN" must be used to describe the segment of cable, buffer tube, or fiber which
runs towards the hub. For labeling purposes, "OUT" must be used to describe the segment of cable,
buffer tube, or fiber which runs away from the hub towards the elements.

All labels must be made from vinyl sleeving or tags permanently affixed to the jacket, buffer tube or fiber
and must be marked with permanent ink.

86-2.19B(7) Fiber Optic Cable Termination

All components must be the size and type required for the specified fiber. Fiber optic cable terminations
may take place in several locations such as TMCs, hubs, data nodes, cable nodes, TOS cabinets,
camera sites, etc.
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86-2.19B(8) Fiber Optic Distribution Unit
You must furnish and install all components to terminate the incoming fiber optic communication cables.

FDU Type Accommodates Termination of
B 12 SMFO fibers
D 36 SMFO fibers
F 72 SMFO fibers

The fiber distribution unit (FDU) must include the following:

1. A patch panel to terminate the appropriate number of single mode fibers with SC type connector feed
through connectors.

2. Splice trays.

3. Storage for splice trays.

4. A slide out metal drawer for the storage of spare jumpers.

Strain relief must be provided for the incoming fiber optic cable. Cable accesses must have rubber
grommets or similar material to prevent the cable from coming in contact with the bare metal.All fibers
must be terminated and individually identified in the FDU and on the patch panel.

The patch panel must be hinged or have coupler plates to provide easy access and maintenance.
Brackets must be provided to spool the incoming fiber a minimum of 2 turns, each turn must not be less
than 12 inches, before separating out individual fibers to the splice tray.

The FDU must be 19-inch rack mountable.
The FDU must not exceed 10 inches in height and 15 inches in depth.

86-2.19B(9) Fan Out Termination
A fan out termination may be used to directly terminate the incoming fiber optic cable when:

1. Arreturn loss is no greater than -40 dB. For a return loss of -45 dB, -55 dB, -60 dB,-65 dB, etc., a
fusion spliced factory made pigtail assembled in lab conditions is required. These return losses can
only be obtained in lab conditions;

2. Fiber optic connectors must have a crimp sleeve to crimp the aramid yarn to the shell of the
connectors for additional strength; and

3. Crowded cabinets, with little rack space available.

For fiber counts of less than 6 fibers, a fan out termination may be used to terminate the incoming fiber
optic cable. The connector return loss must be no greater than -40 dB.

The fan out termination must consist of a splice connector and the appropriate number of fiber optic
pigtails which will be fusion spliced to the incoming fibers.

The pigtail must be contained in a housing that will provide strain relief between the incoming fiber optic
cable plant jacket, buffer tubes, fibers and pigtail jacket material.

Each fiber must be spliced to a pigtail with a factory installed and polished LC connector. The splices
must then be encapsulated in a weatherproof housing.

Each connector must have a weatherproof cap to protect it from the elements. The pigtail must be of
simplex (1 fiber) construction, in a 900 um tight buffer form, surrounded by Aramid yarn for strength. The
buffer must have a PVC jacket with manufacturer identification information, and a nominal outer jacket
diameter of 0.12 inch. Single mode simplex cable jackets must be yellow in color. All pigtails must be at
least 7 feet in length.
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The buffer must have a PVC jacket with manufacturer identification information, and a nominal outer
jacket diameter of 0.12-inch Singlemode simplex cable jackets must be yellow in color. All pigtails must
be at least 7 feet in length.

Each pigtail must be labeled and secured onto the cable using clear heat shrink tubing.

86-2.19B(10) Ethernet Access Switch

The Ethernet access switch must be environmentally hardened and intended for industrial
applications.The switch must meet, at a minimum, the following requirements:

1. A minimum of four (4) 10/100 ports and 2 dual-purpose uplinks. Each dual-purpose uplink port has
one active port either 10/100/1000 copper or SFP fiber.

Capability to support up to two expansion modules with various combinations.

Layer 3 IP Services Image

DC input range 18VDC-60VDC

Support for SFP modules to provide uplink connectivity supporting 100 BASE-LX, 100BASE-FX,
1000BASE-SX, 1000BASE-LX, and 1000BASE-ZX options.

6. Swappable Flash memory

7. Supports Simple Network Management Protocol (SNMP) (v1/v2/v3)

8

9
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DHCP port-based allocation
. HTTPS access

10. Embedded Event Manager (EEM)

11. Support Virtual LANs (VLANS)

12. 802.1q trunking

13. IGMPv3 snooping

14. IGMP filtering

15. Per-port broadcast, multicast, and unicast

16. Supports IEEE 802.1d Spanning Tree Protocol

17. IEEE 802.1x with VLAN assignment, guest VLAN, and voice VLAN

18. MAC address filtering and notification

19. Secure Shell (SSH) Protocol v2

20. Dynamic Host Configuration Protocol (DHCP) snooping

21. Inter-VLAN IP routing protocols (static, Routing Information Protocol Version 1 (RIPv1), RIPv2, and
RIPng)

22. Advanced IP unicast routing protocols (Open Shortest Path First (OSPF), Interior Gateway Routing
Protocol (IGRP), Enhanced IGRP (EIGRP), Border Gateway Protocol Version 4 (BGPv4), and
Intermediate System-to-Intermediate System (1S-1S))

283. Protocol Independent Multicast (PIM) for IP multicast routing, including PIM sparse mode (PIM-SM),
PIM dense mode (PIM-DM), and PIM sparse-dense mode

24. IPv6 routing (OSPFv6 and EIGRPv6)

25. 128 MB DRAM

26. 64 MB Compact Flash memory

27. Configurable up to 2,000 MAC addresses

28. Configurable up to 1,000 IGMP groups and multicast routes

29. Configurable up to 3,000 unicast routes

30. Operating temperature = -40 to +75 degrees Celsius

31. Relative humidity = 10%-95%, non-condensing

32. Maximum power consumption = 15.1W

33. Input voltage and currents supported — 18-60VDC/44-57V input

All connectors, indicators, and replaceable components must be permanently marked and traceable to
the supplied documentation, including schematics and parts list. The external markings must include the
material function name, model number, serial number, and manufacturer's name.

The switch must have a minimum MTBF of 60,000 hours. The MTBF must be calculated in accordance
with the methods described in Mil-Std HDBK 217F for a temperature of 55°C for naval sheltered.

You must provide Category 5E (Cat-5E) cable to connect the field device(s) to the Ethernet access
switch. All Cat-5E cables must be a minimum of 10 feet long, and suited to the field cabinet layout and
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environment. The Cat-5E jumpers must be external grade cable with field-rated RJ45 connectors, and
must meet all TIA Cat-5E standards (TIA-568-B).

The Ethernet access switch must provide the Ethernet interconnections that are necessary for all
dedicated Ethernet segments, shared workgroup Ethernet segments, and Ethernet segments virtually
extended from the field locations to within the TMC. The Ethernet access switch also provides the
mechanism for distributing IP-encoded video to workstations and IP-decoders.

The TMC Ethernet switch must be fully integrated with the Ethernet access switches and the Hub
Ethernet switches with all system functions as required by these requirements and the Caltrans Engineer.

The Ethernet access switch must be warranted for a period of five (5) years. The warranty must
guarantee the switch to be free from defects from assembly, fabrication, and materials. The warranty
must be provided in writing. If the normal manufacturer’s warranty extends for a longer period, the switch
must be warranted for that period. The warranty period must be measured from the date of acceptance
and not from date of shipment or receipt.

Switches or replaceable components found to be defective during the warranty period must be replaced
free of charge by the manufacturer. The replacement of defective switches or replaceable components
must occur within ten (10) calendar days of notification. Notification will be in the form of an electronic
mail or official letter.

The manufacturer must also provide technical support coverage for all equipment and software furnished.
This support must as a minimum, include the followings:

1. Software and firmware upgrades;
2. Software patches;
3. Business hours coverage via telephone and email.

Technical support must be included in the warranty and the coverage period must be the same as the
duration of the warranty. No additional payment must be required.

86-2.19B(11) Conduit Innerducts

Innerduct must be installed wherever fiber optic cable is installed in conduit, except for conduit that
houses Type D fiber optic cable. Wherever 4 inch conduit is required, four Size 13/4 inch innerducts must
be installed unless otherwise specified.

Copper cable must not be mixed with fiber optic cable within the same innerduct.

Innerduct consists of an extruded flexible annealed polyethylene tubing that is installed inside conduit,
and which in turn the fiber optic cable is installed. Innerduct within a conduit run must be continuous
without splices or joints. Innerduct for this project must be continuous longitudinally ribbed inside and
outside.

Unless otherwise shown on the plans, innerduct for this project must be nominal 13/4inch inside diameter,
with wall thickness of 0.0906 inch + 0.003 inch and must meet the following requirements:

1. Polyethylene for innerduct must have a density of 59.6187 Ib/ft3 + 0.3121 Ib/in3 (ASTM
Designation: D 1505) and must conform to the applicable requirements of ASTM
Designation: D 3485, D 3035, D 2239, and D 2447, and the applicable requirements of NEMA TC7
and TC2. Tensile yield strength must be 3300 psi minimum in accordance with the requirements in
ASTM Designation: D 638.

2. Different innerducts within the same conduits must be different colors and the colors chosen must be
consistent with the required cables throughout the project. See the table below:

Color Fiber optic cable
White Type A (36)
Yellow Type B (72)
Gray Type C (72)
Orange Pull Rope
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Pull rope for future use must be installed in orange innerducts (those innerducts containing no fiber optic
cable).

The innerduct must be shipped on reels marked with the manufacturer, the contract number, and the size
and length of the innerduct. The material on reels must be covered with aluminized material to protect
colors from UV deterioration during shipment and storage.

Each innerduct must be one continuous unit within a conduit run. Each innerduct must comply with
section 86-2.05A.

86-2.19B(12) Conduit Tracer Wire and Warning Tape

Tracer wire must be no. 8 minimum solid copper conductor with Type TW, THW, RHW, or USE insulation.
A minimum of 3 ft of slack must be extended into each communication pull box and splice vault from each
direction.

Tracer wire must be provided and placed above communication conduits containing fiber optic cable as
shown.

Warning tape must be installed and placed in the trench over new communication conduits as shown.

The warning tape must be:

Description Parameter
Warning tape thickness not be less than 4 mil thick
Warning tape width 6 inches
Warning tape material pigmented polyolefin film
Warning tape tensile minimum of 2,800 psi for 6 inches wide strip
strength
Warning tape elongation minimum of 500 percent elongation before breakage
Printed Text height 1inch
Message background bright orange color background
color
Message statement CAUTION: BURIED FIBER OPTIC CABLE — CALTRANS
(949)724-2607,
Message spacing intervals | approximately 30 inches

The printed warning must not be removed by the normal handling and burial of the tape and must be
rated to last the service life of the tape.

Warning tape must not delaminate when wet. It must be resistant to insects, acid, alkaline, and other
corrosive elements in the soil.

86-2.19B(13) Color Concrete Back fill
Comply with section 51-1.02E.

86-2.19B(14) Fiber Optic Passive Cable Assemblies And Components

The F/O assemblies and components must be compatible components, designed for the purpose
intended, and manufactured by a company regularly engaged in the production of material for the fiber
optic industry. All components or assemblies must be best quality, non-corroding, with a design life of at
least 20 years.

Cable assemblies (jumpers and pigtails) must be materials of the same manufacturer. The cable used for
cable assemblies must be made of fiber.

Pigtails must be of simplex (1 fiber) construction, in 35-mil tight buffer form, surrounded by aramid for
strength, a PVC jacket with manufacturer identification information, and a nominal outer jacket diameter of
0.12 inch. Singlemode simplex cable jackets must be yellow in color. All pigtails must be factory
terminated and tested and at least 3 feet in length.
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Jumpers may be of simplex or duplex design. Duplex jumpers must be of duplex round cable
construction, and must not have zipcord (siamese) construction. All jumpers must be at least 75 feet in
length, sufficient to avoid stress and allow orderly routing.

The outer jacket of duplex jumpers must be colored according to the single mode color (yellow) specified
above. The 2 inner simplex jackets must be contrasting colors to provide easy visual identification for
polarity.

Connectors must be of the ceramic ferrule LC or SC type for SM. Indoor LC and SC connector body
housings must be either nickel plated zinc or glass reinforced polymer construction. Outdoor LC and SC
connector body housing must be glass reinforced polymer.

The associated coupler must be of the same material as the connector housing.

All F/O connectors must be the 0.05-inch LC or 0.1-inch SC connector ferrule type with Zirconia Ceramic
material with a PC (Physical Contact) pre-radiused tip.

The LC connector operating temperature range must be -40 to 158 degree F. Insertion loss must not
exceed 0.4 dB for single mode, and the return reflection loss on singlemode connectors must be at least
-55 dB. Connection durability must be less than a 0.2 dB change per 500 mating cycles per EIA-455-21A
(FOTP-21).

Provide minimum 50 Ib pull out strength for all terminations. Singlemode connectors must have a yellow
color on the body and/or boot that renders them easily identifiable.

86-2.19B(15) Communication Conduit
Comply with Section 86-2.05A.

86-2.19B(16) Category 5E Cable

Category 5E (Cat-5E) cable must be the unshielded, outdoor rated, non-gel filled type, and must meet the
requirements of TIA/EIA 568, Category 5E Cable.

Cat-5E cable must meet the following:

1. The cable must contain 8 conductors, each of which must be No.24, minimum, solid bare copper
conductors. Each conductor must be insulated with polyolefin, polyethylene, polyvinyl chloride or
fluorinated ethylene propylene material.

2. The cable jacket must be rated for a minimum of 300 V and 140°F and must be polyvinyl chloride,
polyethylene, polyolefin or fluorinated ethylene propylene. The jacket must be black, gray, or blue.
The jacket must be marked as required by NEMA. The jacket must be marked at intervals of not more
than 3 feet with the cable identification: manufacturer's name, material identification, number of
conductors and conductor size, and voltage and temperature ratings. Cable length markings may be
sequentially alternated with the cable identification markings at not more than every other interval.

3. The finished outside diameter of the cable must not exceed 1/2-inch.
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86-2.19B(17) Ethernet Network Module
The Ethernet network module must meet the following requirements:

Specification Requirement

Connector RJ-45

Physical Layer 10/100Base-T

Data Rate 10/100 Mbps (auto-sensing)

Mode Full or Half duplex (auto-sensing)

Software Management HTTP/HTTPS, Telnet, SNMP, RealPort, SSL/TLS,
TCP/UDP

Software Protocols Telnet, Reverse Telnet, RFC2217, TCP/UDP
Socket Services, DHCP/RARP, Auto-IP, Static IP
for IP address assignment

Operating Systems Microsoft® Windows®, UNIX®, Linux®

Security HTTP/HTTPS; SSI/TLS encryption: DES (56-bit),
3DES (168-bit), AES (128/256 bit)

The Ethernet network module must have operating temperature limits of -40°F to +185°F with a relative
humidity of 5% to 90% (non-condensing). The power input requirement must be 12V at 100mA
(maximum).

86-2.19B(18) Terminal Server

The terminal server must provide access to a single serial device over Ethernet. The terminal server must
be Internet Protocol Version 6 (IPv6) compliant and support Simple Network Management Protocol
(SNMP).

The terminal server must meet the following requirements:

Software Management HTTP/HTTPS, Telnet, SNMP, MIB-II, Device
Management software (included with device)
Protocols IPv6, Ipv4, TCP/IP, CIDR, ARP, RARP, UDP,

UDP Multicast, ICMP, BOOTP, DHCP, TFTP,
Telnet, Raw, Reverse Telnet, RCP, HTTP

Serial Interface RS-232

Network Interface 10Base-T/100Base-TX (auto-sensing)
Serial Connector DB9 Male

Network Connector RJ-45

The terminal server must have operating temperature limits of 32°F to 131 °F. The power input
requirement must be 120 VAC at 50 Hz (maximum).

86-2.19B(19) Small Form-Factor Pluggable (SFP) Modules

SFP modules for the Ethernet access switches must be from the same manufacturer of the Ethernet
switch. SFP modules must be of appropriate type depending on the distance covered by the fiber optic
link and must also be compatible with the appropriate type of fiber used in the fiber optic link in question.
All SFP modules must be compatible with LC (International Electrotechnical Commission standard # IEC
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61754-20) type fiber connector. SFP modules used in Ethernet access switches must be one of the
following types:

Typical
SFPTModuIe Throughput Fiber Type Wavelength Transmission
ype Di
istance
100Base-LX 100 Mbps Single Mode 1310 nm 6.2 miles
1000Base- . .
LX/LH 1000 Mbps Single Mode 1310 nm 6.2 miles
100Base-EX 100 Mbps Single Mode 1310 nm 15.0 miles
1000Base-ZX 1000 Mbps Single Mode 1550 nm 43.4 miles

All SFP modules must support a minimum connection distance of 6 feet.

SFP module models used with Ethernet access switches must be specified by the manufacturer as
compatible with the switch they are used with. SFP modules must have a minimum temperature range of
-30 to +165 degrees F. The transmit and receive power range of different types of SFP must be as per
the following table:

SFP Module Type Transmit Power (dBm) Receive Power Range (dBm)
100BASE-LX -810 -15 -8 to -28
1000BASE-

LX/LH -3t0-9.5 -310 -20
100BASE-EX 0to-5 -8 to -28
1000BASE-ZX +51t00 -3 10 —23

In case of too high transmit power at receiving end, 5 or 10 db inline optical attenuator must be used at
both ends to avoid overloading the receiver.

86-2.19B(20) Communications Module
The communications module must be able to integrate with the existing field switch.

The communications module must connect to the field switch fabric using dual full-duplex 20GBps switch
fabric channels.

The communications module must have Small Form-factor Pluggable (SFP) transceivers. It must have 48
ports, with a 1000BASE-ZX, interface and LC connectors. The port density must be 384 ports with a
maximum frame size of 9216 bytes per frame. The queues for the transmit (Tx) port are 1p3g8T and for
the receive (Rx) port are 2g8T. It must have a Deficit Weighted Round Robin (DWRR) scheduler. The
buffer size per port must be 1.17MB for the transmit (Tx) port and 166KB for the receive (Rx) port. The
onboard memory must be 1 GB.
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The communications module must meet the following requirements:

Standard Protocols

IEEE 802.1d, IEEE 802.1p, IEEE802.1q,
IEEE802.1s, IEEE 802.1w, |IEEE 802.3x, IEEE
802.3z, IEEE 802.3ab, and |IEEE 802.3ad

1000BASE-ZX

Operating Temperature
Storage Temperature

Relative Humidity

32%F to 104°F
-40°F to 167°F

10% to 90% non-condensing

Network Equipment Building System (NEBS)
criteria level

SR-3580 Issue 3

Supported Network Management

ETHERLIKE-MIB (RFC 1643)
IF-MIB (RFC 1573)

Bridge MIB (RFC 1493)
CISCO-STACK-MIB

CISCO VTP-MIB

CISCO CDP-MIB

RMON MIB (RFC 1757)
CISCO-PAGP-MIB
CISCO-STP-EXTENSIONS-MIB
CISCO-VLAN-BRIDGE-MIB
CISCO-VLAN-MEMBERSHIP-MIB
ENTITY-MIB (RFC 2037)
HC-RMON

RFC1213-MIB (MIB-II)
SMON-MIB

Power Requirements

339.44 Watts

86-2.19C Construction
86-2.19C(1) General

You must notify the engineer of any downtime of any elements of the communication system, new or

existing, 48 hours prior to downtime. The maximum downtime of elements of the communication system

is 4 hours.

86-2.19C(2) Fiber Optic Outside Plant Cable

Pack the completed fiber optic cable for shipment on reels. Wrap the cable in a weather and temperature

resistant covering. Seal both ends of the cable to prevent the ingress of moisture.

Securely fasten each end of the cable to the reel to prevent the cable from coming loose during transit.
Ten feet of cable length on each end of the cable must be accessible for testing.

Provide a durable weatherproof label or tag showing the manufacturer's name, the cable type, the actual

length of cable on the reel, your name, the contract number, and the reel number on each cable reel.
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Do not re-use fiber optic cable for the installation.

Follow installation procedures for the fiber optic cable as per procedures specified by the cable
manufacturer for the specific cable being installed. You may use mechanical aids provided that a tension
measuring device and a break away swivel are placed in tension to the end of the cable. The tension in
the cable must not exceed 500 Ibf or the manufacturer's recommended pulling tension, whichever is less.

During cable installation, maintain the bend radius at a minimum of 20 times the outside diameter. The
cable grips for installing the fiber optic cable must have a ball bearing swivel to prevent the cable from
twisting during installation.

Install F/O cable using a cable pulling lubricant recommended by the F/O cable and/or the innerduct
manufacturer, and a pull tape conforming to the provisions described under "Conduit". Your personnel
must be stationed at each splice vault and pull box through which the cable is to be pulled to lubricate and
prevent kinking or other damage.

Install F/O cable without splices except where specifically allowed. If splice locations are not shown, then
limit splicing to 1 cable splice every 20,000 feet. Any mid-span access splice or FDU termination must
involve only those fibers being spliced. Locate cable splices in splice closures, installed in splice vaults.
Provide a minimum of 60 feet of slack for each F/O cable at each splice vault. Slack must be divided
equally on each side of the F/O splice closure.

Use conduit innerduct for the installation of only F/O cable. Pulling a separate F/O cable into a spare duct
to replace damaged fiber will not be allowed.

You may use the air blown method to install the fiber optic outside cable. If integral innerduct is used, then
the duct splice points or any temporary splices of innerduct used for installation must withstand a static air
pressure of 110 psi.

Use equipment with a mechanical drive unit or pusher for fiber installation, which feeds cable into the
pressurized innerduct to provide a sufficient push force on the cable coupled with the drag force created
by the high-speed airflow. Equip the unit with controls to regulate the flow rate of compressed air entering
the duct and any hydraulic or pneumatic pressure applied to the cable. It must accommodate
longitudinally ribbed, or smooth wall ducts from nominal 0.625 inch to 2 inch inner diameter. For
installation of long cable runs use mid assist or cascading of equipment. Use equipment with safety
shutoff valves to disable the system in the event of sudden changes in pneumatic or hydraulic pressure.

Use the equipment that do not require the use of a piston or any other air capturing device to impose a
pulling force at the front end of the cable, or significantly restricts the free flow of air through the inner
duct. Use equipment with a counting device to determine the speed of the cable during installation and
the length of the cable installed.

Provide strand steel messenger for the temporary aerial fiber optic cable only, and do not combine with
other cables and/or conductors. Attach temporary aerial fiber optic cable to the messenger cable every
three feet. Do not use the supporting messenger cable as a branch circuit conductor or as the grounding

Cover the messenger with a rugged, durable, and easy strap polyethylene jacket where temporary aerial
fiber optic cable and temporary electrical service cables are attached. The jacket must be free of holes,
splits, and blisters.

86-2.19C(3) Fiber Optic Splice Closure

Fiber optic outside cable field splices must be done either within splice vaults or cabinets. All splices in
splice vaults must be done in splice trays, housed in splice closures. All splices in cabinets must be done
in splice trays housed in FDU's. Use fusion type fiber splices.

The mean splice loss must not exceed 0.07 dB per splice. The mean splice loss must be obtained by
measuring the loss through the splice in both directions and then averaging the resultant values.

Use the mid-span access method to access the individual fibers in a cable for splicing to another cable.
Use cable manufacturer’s recommended procedures and approved tools when performing a mid-span
access. Only the fibers to be spliced may be cut. Take all measures to avoid damaging buffer tubes and
individual fibers not being used in the mid-span access.
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Maintain a 2 inch minimum bend radius during installation and after final assembly in the optical fiber
splice tray. Individually restrain each bare fiber in a splice tray. The optical fibers in buffer tubes and the
placement of the bare optical fibers in the splice tray must be such that there is no discernable tensile
force on the optical fiber.

Protect all splices with a metal reinforced thermal shrink sleeve.

A total splice of 2 fibers will be allowed to repair any damage done during mid-span access splicing
without penalty. A fine will be assessed of $300.00 for each additional and unplanned splice. Any single
fiber may not have more than 3 unplanned splices. Replace the entire length of F/O cable if any fiber
requires more than 3 unplanned splices. The Department does not pay for replacement of the entire
length of F/O.

You must not install additional fiber optic splice vaults over those shown on the plans without the
Engineer’s written approval.

Secure and fasten the fiber optic cable to the side wall with the slack cable. Neatly coil the cables.
Pour a reinforced concrete encasement ring around the collar of the fiber optic splice vault as shown.

86-2.19C(3)(a)Fiber Optic Splice Trays

Loop individual fibers 1 full turn within the splice tray to allow for future splicing and avoid micro bending.
Do not apply stress on the fiber when it is located in its final position. Secure buffer tubes near the
entrance of the splice tray to reduce the chance that an inadvertent tug on the pigtail will damage the
fiber.

Provide adequate splice trays to splice all fibers of the largest fiber optic cable, plus 12 pigtails.

You may secure only 1 single splice tray by a bolt through the center of the tray in the fiber termination
unit. Secure and help in place multiple trays as per the manufacturer's recommendation.

Mount each splice individually and mechanically protect it in the splice tray.

Install fiber splice closure in the splice vaults where splicing is required. Fasten securely the fiber optic
splice closures to the splice vault using standard hardware found in communication manholes.

Mount the fiber splice closure horizontally in a manner that allows the cables to enter at the end of the
closure. Coil a minimum 30 feet of each cable in the vault to allow the fiber splice closure to be removed
for future splicing.

Protect and secure the unprotected fibers exposed for splicing within the closure from mechanical
damage using the fiber support tube or tubes and within the fiber splice closure.

Secure the splice trays to the inner closure upon completion of the splices.

Seal the closure using a procedure recommended by the manufacturer that will provide a waterproof
environment for the splices. Inject encapsulant between the inner and outer closures.

Exercise care at the cable entry points to ensure a tight salt resistant and waterproof seal is made which
will not leak upon aging. It is acceptable to have multiple pigtails enter the fiber splice closure through 1
hole as long as all spaces between the cables are adequately sealed.

86-2.19C(4) Fiber Optic Cable Labeling

Label all fiber optic cabling in a permanent consistent manner. Affix labels to the cable per the
manufacturer's recommendations. Labels must not be affixed in a manner which will cause damage to the
fiber. Do not use handwritten labels.

86-2.19C(4)(a) Cable To Cable Splice Labels

Label the cable jackets at entry to splice closure with cable ID and cable direction relative to the splice
point (E, SW, etc.). Label the buffer tubes at entry to splice trays with cable ID, cable direction, and the
fibers labeled at splice with cable direction and fiber number.
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86-2.19C(4)(b) Cable To Fiber Distribution Unit Splice Label

Label the cable jackets on the inside of the distribution panel with cable ID, and buffer tubes at entry to
splice tray with cable ID. Label fibers at entry to splice with fiber number, pigtails at connector with cable
ID and fiber number, and front panels at connector with cable ID and fiber number.

86-2.19C(4)(c) Jumpers Label

Label equipment to FDU Jumpers as the equipment type connected at both ends. Label FDU to FDU
jumpers with the cable ID-TYPE-START-END information at each end.

86-2.19C(4)(d) Label Cables Jackets Through Pull Boxes

Label cable jackets inside all pull boxes whether spliced or not at that location86-2.19C(5)Fiber Optic
Cable Terminations

Fiber optic cable must continue within the conduit to the designated termination point for cable
termination.
86-2.19C(5) Fiber Optic Cable Distribution Unit (FDU)

At the FDU, the cable jacket of the FOIP or outside plant cable must be removed, exposing the aramid
yarn, filler rods, and buffer tubes. The exposed length of the buffer tubes must be at least the length
recommended by the FDU manufacturer which allows the tubes to be secured to the splice trays.

Secure each buffer tube to the splice tray in which it is to be spliced. The remainder of the tubes must be
removed to expose sufficient length of the fibers in order to properly install on the splice tray.

Splice and secure cable with tie wraps and routed to its appropriate fiber distribution frame/unit (FDF/U)
as shown on the plans.

When applicable, remove moisture blocking gel from the exposed buffer tubes and fibers. The transition
from the buffer tube to the bundle of jacketed fibers must be treated by an authorized procedure for
sleeve tubing, shrink tube and silicone blocking of the transition to prevent future gel leak.

Follow manufacturer directions to ensure that throughout the specified temperature range gel will not flow
from the end of the buffer tube. The individual fibers must be stripped and prepared for splicing.

Splice and place factory terminated pigtails in the splice tray.
Terminate and label fibers inside a fiber optic cable entering a Fiber Distribution Unit (FDU).

A transition must then be made, with flexible tubing, to isolate each fiber to protect the individual coated
fibers. The final transition from bundle to individual fiber tube must be secured with an adhesive heat
shrink sleeve.

86-2.19C(6) Fan Out Termination

The pigtail must be contained in a housing that will provide strain relief between the incoming fiber optic
cable plant jacket, buffer tubes, fibers and pigtail jacket material.

Each fiber must be spliced to a pigtail with a factory installed and polished LC connector. The splices
must then be encapsulated in a weatherproof housing. Each connector must have a weatherproof cap to
protect it from the elements.

Each pigtail must be labeled, as specified elsewhere in these Special Provisions, and secured onto the
cable using clear heat shrink tubing.

86-2.19C(7) Fiber Optic Passive Cables Assemblies and Components

Limit field terminations to splicing of adjoining cable ends and/or cables to SC or LC pigtails.

86-2.19C(8) Conduit Innerduct Installation
Immediately prior to installing innerducts, all conduits must be blown out with compressed air until all
foreign material is removed.

A manufacturer recommended lubricant must be applied between the innerducts and the conduit during
installation to reduce friction.
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Installation procedures must conform to the procedures specified by the innerduct manufacturer. If the
innerduct is installed using mechanical assistance, a dynamometer must be used to record installation
tension and a tension limiting device must be used to prevent exceeding the maximum pulling tension
during installation. The tension must be set to the manufacturer's maximum limit. The maximum pulling
tension must be recorded for each innerduct run. The innerduct must not be stressed beyond the
maximum bending radius allowed by either the innerduct or fiber optic cable manufacturer.

Immediately prior to installing cables, innerduct must be blown out with compressed air until all foreign
material is removed. After cables, conductors or innerduct have been installed, the ends of innerducts
must be sealed with an approved type of sealing plugs.

86-2.19C(9) Tracer Wires and Warning Tape

The tracer wire must form a mechanically and electrically continuous line throughout the length of the
trench. Where trenched communication conduit joins metal conduit that has been jacked or drilled, the
tracer wire must be bonded to the metal conduit with a brass grounding clamp.

Tracer wire may be spliced at intervals of not less than 500 feet and in pull boxes. Splices must conform
to section 86-2.09.

The warning tape must be installed continuously through the length of the trench at 6 inches below grade.

86-2.19C(10) Color Concrete Backfill
Comply with section 51-1.03.

86-2.19C(11) Communication Conduit
Comply with section 86-2.05C.

86-2.19C(12) Ethernet Access Switch

You must have the manufacturer’s field technician or his/her representative present at the time of
installation, testing, and commissioning the system.

You must verify the Ethernet switches are tested prior to installation and after installation in order to
provide complete communications between the Caltrans TMC and the field elements. Caltrans or his/her
assigned representative must be notified two working days prior to all field tests.

You must connect Ethernet switch with LC type connectors and cables per the manufacturer’s
requirements.

The manufacturer’s field technician or his/her representative must have experience working on similar
Traffic/ITS wireless projects.

You must coordinate with his TMC system integrator in order to integrate a complete communication
system between the Caltrans TMC and the field elements.

You must coordinate with the Caltrans IT Department for network system integration in order to provide
complete communication between the TMC and the field elements.

86-2.19C(13) Ethernet Network Module

You must verify the Ethernet network modules are tested prior to installation and after installation in order
to provide complete communications between the Caltrans TMC and the field elements. Caltrans or
his/her assigned representative must be notified two working days prior to all field tests.

You must connect Ethernet network module with cables per the manufacturer’s requirements.You must
insert the Ethernet network module into the traffic controller server.

You are responsible to provide the system set-up including programming and configuring of the Ethernet
network module. You must coordinate with the Caltrans Information Technology (IT) Department for
network internet protocol (IP) scheme and IP addresses for all elements.

You must coordinate with the TMC system integrator in order to provide complete communications
between the Caltrans TMC and the field elements.
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You must coordinate with the Caltrans IT Department for network system integration in order to provide
complete communication between the TMC and the field elements.

86-2.19C(14) Terminal Server

You must verify the terminal server is tested prior to installation and after installation in order to provide
complete communications between the Caltrans TMC and the field elements. Caltrans or his/her
assigned representative must be notified two working days prior to all field tests.

You must install and connect the terminal server to the traffic controller via DB9 male serial connection
and to the Ethernet switch via Cat5e cable and RJ-45 connectors.

You must coordinate with his TMC system integrator in order to integrate a complete communication
system between the Caltrans TMC and the field elements.

You must coordinate with the Caltrans IT Department for network system integration in order to provide
complete communication between the TMC and the field elements.

86-2.19C(15) Small Form-factor Pluggable Module

You must verify the Small Form-factor Pluggable (SFP) module is tested prior to installation and after
installation in order to provide complete communications between the Caltrans TMC and the field
elements. Caltrans or his/her assigned representative must be notified two working days prior to all field
tests.

You must install and connect the SFPs to the SFP ports located at the Ethernet access switches and
communications modules. You must install and connect fiber optics to the SFP via LC connectors.

You must coordinate with his TMC system integrator in order to integrate a complete communication
system between the Caltrans TMC and the field elements.

You must coordinate with the Caltrans IT Department for network system integration in order to provide
complete communication between the TMC and the field elements.

86-2.19C(16) Communications Module

You must have the manufacturer’s field technician or his/her representative present at the time of
installation.

You must verify the communication module is tested prior to installation and after installation in order to
provide complete communications between the Caltrans TMC and the field elements. Caltrans or his/her
assigned representative must be notified two working days prior to all field tests.

You must connect the communications module to the existing field server at the hub via the dual full-
duplex 20GBps switch fabric channels. You must install the appropriate number of SFPs in the SFP ports
located in the communications module.

The manufacturer’s field technician or his/her representative must have experience working on similar
Traffic/ITS wireless projects.

You must coordinate with his TMC system integrator in order to integrate a complete communication
system between the Caltrans TMC and the field elements.

You must coordinate with the Caltrans IT Department for network system integration in order to provide
complete communication between the TMC and the field elements.

86-2.19C(17) System Cut-Over

Prior to system cut-over at each location, you must install and test all equipment including, but not limited
to, CCTV camera, Ethernet access switch, traffic controller Ethernet network module, Category 5 cable,
fiber optic cable, fiber optic cable distribution unit (FDU), fiber optic splice enclosure, fiber optic splice
trays, terminal server, small form-factor pluggable modules, and communication module.You must contact
the Caltrans TMC 48 hours in advance of system cut-over. System cut-over must not take more than 4
hours per location.

86-2.19D Payment
You must bear the cost of any damaged or broken fiber cable.
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The Department does not pay for replacing damaged or broken fiber cable.

Add to section 86-2:
86-2.20 VIDEO MANAGEMENT SYSTEM
86-2.20A General
86-2.20A(1) Summary

Section 86-2.20 includes specifications for installing and configuring new system to be used by Caltrans
that provides the ability to view new Closed Circuit Television (CCTV) video, control CCTV cameras, and
provide traffic based analytics. Section 86-2.20 also includes specifications for modifying the existing
video management system to provide Caltrans staff the ability to view and control new Closed Circuit
Television (CCTV) video. The new system must be based on applications/services operating on either
Linux Server or Microsoft Windows Server based systems. The new system must not be dependent on
proprietary server or network hardware and the new system must operate and be managed through an
Internet Protocol (IP), web interface.

The new system must have the ability to integrate with Caltrans Advanced Traffic Management System
5.0.

The new system must be compatible with Barco TransForm NSD, or latest Barco model, Video Wall
Controller that will be installed by others. Barco TransForm NSD consists of Barco R9838400 and Barco
R9848900 Equipment Modules.

The new system must support H.264 video compression format. The new system must provide a warranty
for duration of three (3) years after final acceptance has been given by Caltrans TMC staff. The new
system must belong to Caltrans during and after the three year warranty period.

The new video management system software must be a service-proven program from similar
application(s) in North America implemented for similar State Transportation Agencies. Prototype
software requiring research and development will not be acceptable. The video sharing system software
is considered as service-proven if similar software has been successfully designed, delivered, installed,
tested, maintained, and hosted on at-least two previous projects and are in operation for at least one
year.

The new Video Management System (VMS) specified must be an enterprise-class client/server based IP
video security solution that provides seamless management of digital video, audio and data across an IP
network. The video management system is designed to work with ONVIF compliant products as part of a
total video surveillance management system to provide full virtual matrix switching and control capability.
The video management system consists of the following software modules: management server,
recording services, configuration client and operator clients. Video from other sites may be viewed from
single or numerous workstations simultaneously at any time. Cameras, recorders, and viewing stations
may be placed anywhere in the IP network.

86-2.20A(1)(a) New Video Management System

86-2.20A(1)(a)(i) System Sizing

The software must support a minimum of 350 cameras, and must be able to expand in a modular fashion.
The software must support up to 2,500 simultaneous user endpoints utilizing common internet web
browser applications and SSL encryption. The system must be capable of supporting high quality
bandwidth sessions and low quality, low bandwidth connections simultaneously and must allow for the
configuration of the video quality attributes for each video stream. High quality video must be defined as a
video stream with a resolution greater than 1280 x 720 up to 1920 x 1080 pixels at 30 frames per second.
The system must scale with the initial offering and must not require multiple central systems for
management.

86-2.20A(1)(a)(ii) Video Management System Analytics

The Video Management System will be capable of supporting Video Analytics. Video Analytics must
include but are not be limited to the following:

1. Transportation Analytics: vehicle counts, vehicle speed
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Detect and analyze moving objects

Detect multiple object behaviors including idle and removed objects
Multiple line crossings

Trajectories
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The Video Analytics will support configurable detection filters to improve reliability.

The video stream being utilized by the VMS for performing analytics must also be accessible to be
imported into a separate database management system.

86-2.20A(1)(a)(iii) System Management

System Management involves the administration of Caltrans video streams and each “Consumer” of
video streams. The software must allow Caltrans the administrative capability to:

Manage the database of cameras available for the video sharing system

Manually enable or disable any video stream available at any time

Automatically schedule the enabling or disabling of any video stream

Replace an existing video stream with a different video stream or recorded video from any camera
Enable or disable specific consumer's ability to view any video stream available

Determine the maximum number of simultaneous video streams available at any time
Configure/limit the maximum number of simultaneous video streams that can be requested by a
consumer or group of consumers. This value may be less than the available video streams from the
agency
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The software must inform system administrators via SMS text message and email of non-functional
videos.

The software must provide network management. Network management must allow the monitoring
(polling), performance data collection, analysis, reporting and automated alerting for all project-related
network switches, routers, firewalls, and all video servers, encoders/decoders, processors and other
network-attached devices.

The software must include but not be limited to the following features:

86-2.20A(1)(a)(iii)(1) Web Interface (Administrator)

The system must provide a web interface that provides for administrative configuration by each Consumer
of video. System management of camera views and camera availability must also be controlled with the
web interface. The system must allow overall system administrator to add “consumer” users to the system
from agencies that do not have any CCTV camera streams to share on the system.

All web pages must be https. The web URL must be https compliant or, certificates must be provided.

The software must inform system administrators via SMS text message and email of non-functional
videos.

86-2.20A(1)(a)(iii)(2) Internal Testing System for Caltrans

The system provider must provide a secondary, fully functional system for internal testing purposes at
Caltrans datacenter. The purpose of the secondary system is to provide Caltrans the ability to test various
video sources and verify stream functionality prior to addition to video sharing system.

86-2.20A(1)(a)(iii)(3) System Components

The management server software must provide management, monitoring, and control of the entire
system. The management server software should typically be installed on a server-class computer, but
may be installed, with all the other video management software modules on one workstation. The
management server shall also maintain data stream management, alarm management, priority
management, central logbook, central configuration and user management.

Configuration client software shall provide the user interface for system configuration and management.

Operator client software shall provide the user interface for system monitoring and operation. The
operator client maintains live monitoring, storage retrieval, and alarm handling.
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Operators should still be able to login in the operator client software even if the management server is
down or not available.

The management server should be compatible with 3rd party high availability solutions (VM-Ware;
Microsoft Hyper V) in High Availability —mode. The downtime during unplanned failover should be max
300 seconds. Planned Failover should not cause any downtime.

86-2.20A(1)(a)(iii)(4) Alarm Management Capability

The video management system must offer the possibility to automatically clear alarms when the
originating event condition is no longer true.

The video management system must allow alarms to be configured to send PTZ cameras to prepositions
or to execute camera Aux commands on occurrence.

The VMS shall be capable of displaying video on analog monitors connected to video decoders in
response to alarms.

86-2.20A(1)(c)(iii)(5) Pre-Programmed Camera Sequences

The video management system must support pre-programmed camera sequences. These sequences will
allow cameras to be automatically displayed on the computer image panes and/or analog monitors
connected to decoders. The sequences must support simultaneous display on multiple image panes or
monitors. The sequences must also support camera prepositions for each PTZ camera on each
sequence step. The system must be configurable such that operators can select these sequences from
the logical tree or a site map.

Pre-programmed camera sequences can be displayed in operator client and on Analog Monitor Groups.

86-2.20A(1)(a)(iii)(6) Software Development Kit

The video management system shall provide a documented Software Development Kit (SDK) to allow
integration to and integration from third-party software.

The SDK shall expose all functionality of the command scripts, including:

Control of operator workstation image window layout

Assignment of cameras, documents, URLs, and maps to operator client workstation image panes
Assignment of cameras to analog monitors connected to encoders.

Dome control

Alarm generation

Recording mode control

Exporting recorded data

Relay control
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SDK functionality must require authentication to the system.
The SDK must be accessible from all .Net programming languages.
A Cameo SDK shall be available which allows for programming 3rd party operator clients.

A Remote Client SDK shall be available which allows for programming an interface between a running
VMS operator client and a 3rd party management system.

86-2.20A(1)(a)(iii)(7) Operator Client

The logical tree of an Enterprise operator client displays the available device for each configured
management server of a subsystem and their connection status.

The user shall be able to search the logical tree for item names.

The video management system shall support site maps with hot-spot icons for devices (cameras, relays,
and inputs), command script initiation, camera sequence initiation, and links to other site maps. The site
maps shall be capable of being zoomed. The hot-spot icons shall be configurable to optionally display the
device name or link title.
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The video management system shall support PTZ control with a dedicated graphical joystick control,
supporting Pan, Tilt, Zoom, Iris, Focus and Aux Command operations. It shall also support PTZ control
via clicking the mouse in the image panes. For PTZ cameras, the cursor shall change to indicate the
Pan/Tilt direction when hovering over the corresponding image pane. The Pan/Tilt speed shall increase
as the cursor moves farther from the center of the image pane. An area in the center of the image pane
shall be used for zoom-in/zoom-out control. Once zoom is initiated, the zoom speed shall increase as the
cursor is moved farther from the center of the image pane.

The video management system shall support digital zoom of any image pane. A dedicated graphical
control shall be provided in the user interface for this purpose. In addition, the mouse wheel shall control
digital zoom when the mouse cursor is hovering over a selected image pane.

The video management system shall optionally display the information of the video analytics such as cells
with detected motion, object masks, and trajectories in live and playback.

86-2.20A(1)(a)(iv) System Access

The system must allow access to consumers by user authentication (username and password). The
system must allow access to the video streams by authorized consumers via desktop computers. The
system must support browser software compatible with RedHat Linux and Microsoft Windows desktop
platforms.

Based on the user credentials database and the administrative settings configured by each video
provider, the software determines which cameras the consumer may access and the picture quality to be
provided.

Desktop viewing must be implemented with standard web browser software including but not limited to:

1. Microsoft Internet Explorer
2. Mozilla Firefox
3. Google Chrome

The system will support, but disable the following functions:

1. Recording of any accessed video stream through the user interface.
2. Pan, tilt, and zoom (PTZ) control of shared cameras.

The System must support the following camera control (PTZ) protocols:

1. Pelco-D
2. Cohu
3. ONVIF

86-2.20A(1)(a)(v) Web Interface (Consumer)

The system must provide a web interface that provides for consumer access of the system. The interface
must allow each “Consumer” to select:

1. Provider video streams selected for viewing.
2. Maximum number of simultaneous videos that can be viewed (not to exceed 13 videos).

The interface must provide a GIS based dynamic map via an application program that runs on a web
browser. The map application must use an existing Caltrans license for Google Maps used only for the
private viewing of credentialed users and not intended for the public. The application map must contain:

Selectable icons on the map providing access to a linked video stream.

Icons that distinguish functional video streams from non-functional video streams.
Selectable map layers representing groups of icons.

Flexibility to view and arrange video layouts.

Ability to save video layouts for future sessions.

Icons representing video streams available from providers.
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If a video stream is non-functional, the icon must be greyed out. If the icon of the non-functional video
stream is selected, a banner must appear to display a selected message.
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86-2.20A(1)(a)(vi) ATMS Integration

Caltrans will be installing other technologies including a new Video Wall system and ATMS upgrade at
the TMC. You shall coordinate the installation, testing, and commissioning of technologies associated
with this project with Caltrans Engineer to facilitate your work including integration, system testing, and
commissioning.

The existing video management system must not be removed and taken out of commission until the new
ATMS and Video Wall are fully operational and/or upon approval of the Caltrans Engineer.

The system must have the ability to integrate with the Caltrans Advanced Traffic Management System
(ATMS) 5.0. The system must serve video to the ATMS Linux workstation as if it were a direct feed from
an IP camera. In addition, the video must include the http(s) url (Hypertext Transfer Protocol, Uniform
Resource Locator) of the stream.

The system must receive multicast video from encoded CCTYV sources or IP cameras and convert the
multicast video to a unicast video. After conversion, the system must provide the unicast video to ten
ATMS workstations with four streams each. The system must be capable of providing a total of 40 unicast
streams at 4CIF resolution.

The VMS must provide camera control capabilities by communicating with the encoders and/or IP
cameras.

86-2.20A(1)(b) Modify Existing Video Management System

The existing VMS server, Dell Power edge R510, and VMX software components (VMX Suite 6.0, VMX
Suite 6.0 Backup, VMX Web Server 1.72, and Stream Reflector) must be upgraded to the following
components or newer version:

1. S-VMX 2.3 HA Server — Level 3, Model No. SC3301-2.3

2. S-VMX 2.3 High Availability Web Access Server, Model No. SWA391-2.3
3. Camera Connection License for S-VMX Level 3, Model No. SCL301

4. Universal Client Connection License for S-VMX, Model No. SCL901

You must ensure the upgraded VMS will be integrated to support the existing CCTV network and in
addition support the expansion of IP based PTZ cameras in Caltrans network system.

You must perform a full system configuration snapshot of the existing system and replace all legacy
servers including; system server, proxy server, stream reflector server and VMX web server with new high
availability servers.

The new servers must come pre-configured with S-VMX 2.4 or newest version. The servers must also be
pre-configured with the existing configuration of Caltrans CCTV network to include all presets,
sequences, client configurations, system binary’s, and databases.

You must be responsible for system installation, integration, testing, and commissioning of the modify
existing video management system to meet Caltrans performance and operational requirements.

86-2.20A(2) Definitions

Secure Socket Layer: A protocol designed to provide communication security over the internet. Data of
network connections is encrypted in the application layer.

4CIF: Common Intermediate Format is a format used to standardize the horizontal and vertical resolutions
in pixels. The video resolution designated for 4CIF is 704x576 pixels.

86-2.20A(3) Submittals
86-2.20A(3)(a) Product Data

Prior to software installation, product data must be provided to Caltrans for their review and acceptance of
the equipment. The product data shall be sufficiently detailed to verify compliance with the technical
specifications. Product data must include by not be limited to:

1. Software Source Code
2. Software flow charts
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86-2.20A(4) Quality Control and Assurance

86-2.20A(4)(a) Certifications

All the installation, configuration, testing of software must be done by a Microsoft Certified Solution Expert
(MCSE).

86-2.20B Materials

This section describes the VMS central server that must be provided to run and manage the VMS.

86-2.20B(1) VMS Central Server

Install, configure, test, and commission the VMS central Server. VMS central server must comply with the
following requirements:

1. The VMS central server must be manageable on a Microsoft Windows or a Linux desktop platform
using common internet web browser applications.

2. The VMS central server must at a minimum include a web host server and a Database server.

3. The VMS central server must include redundancies in the event that the primary VMS central server
fails.

4. Where required, a Video Reflector Server must be provided with the VMS central server.

86-2.20C Construction
Not Used

86-2.20D Payment
Not Used

Add to section 86-2:
86-2.21SYSTEM TESTING AND DOCUMENTATION
86-2.21A General
This work applies to testing and documentation of all new components installed per this project.

86-2.21A(1) Summary
You must test all material, equipment and cable after installation.

The following network information will be supplied.You must program the equipment prior to all tests:

1. IP addresses
2. Mask
3. Gateway

You must submit an installation and test plan which details the method of installation and site testing for
all material, equipment, and cable and the associated schedule of activities.Two copies of the installation
and test plan must be submitted for approval, at least 2 weeks before proposed testing dates.

The test plan will include the following major test and acceptance categories:

1. Physical inspection
2. Performance tests

3. Functional tests

4. Final acceptance test

The equipment and hardware must be installed as shown and described.Tests and inspections must
include:

1. Visual inspection for damaged or incorrect installation.
2. Measurement of parameters and operating conditions.

These tests must be performed in accordance with the approved installation and test plan.
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You must notify the Engineer of your intent to proceed with installation and testing 48 hours before
commencement of each test.

86-2.21A(2) Network System Integrator Qualifications

The contractor shall designate a System Integrator.The System Integrator shall be responsible for the
integration of the Communication System and required modifications or amendments, and shall be
responsible for the implementation and adequate functioning of the communication equipment installed.
The System Integrator shall serve as the primary contact for issues related to the Communication System
or its implementation. The Contractor shall submit to the Engineer a statement of qualifications,
describing the training, previous work history and expertise of the individual selected by the Contractor to
serve as System Integrator. The System Integrator shall have a minimum of 2 weeks of formal Cisco Core
network set up training and certified for CCIE from Cisco certification program or equivalent program. The
engineer will reject the contractor’s submission of a System Integrator if the submitted qualifications are
deemed to be inadequate.

86-2.21A(3) Physical Inspection

You must provide documentation to prove delivery of all material, equipment, cable and documentation. If
any material or documentation is outstanding or have been replaced under pre-acceptance warranty a
physical inspection and documentation must be provided for this material. The physical inspection must
consist of inspecting all installed material to ensure that workmanship satisfies the specified
requirements.

86-2.21A(4) Performance Tests
86-2.21A(4)(i) General
You must conduct operational performance tests on the following:

1. All data circuits operational from TMC to the interconnected field equipment.
2. Allvideo links from the camera output to the input of a video monitor located at the TMC.
3. All camera control features (pan, tilt and zoom) from the TMC.

86-2.21A(4)(ii) Video Link Testing

You are required to perform a video link test for all High-Definition Closed Circuit Television cameras. The
video link test must be performed from the District's Transportation Management Center (TMC) at I-
5/Sand Canyon via the use of a test computer. The video link testing must be completed via the use of
the test computers’ web browser and the camera’s web Graphical User Interface (GUI) or the use of a
camera manufacturer’s Configuration Management Software Application or Tool that is provided with the
cameras. The video link test must meet the following criteria:

1. High quality video resolution as determined by the Engineer
2. Camera operation and control must be fully functional via the use of the test computer web GUI or
Configuration Manager Application.

86-2.21A(4)(iii) Data Link Testing

From the District’s Transportation Management Center (TMC), an Internet Control Message Protocol
(ICMP) echo request must be sent each element (CCTV, CMS, TMS, RMS, TS) using a test computer to
verify all of the hardware is properly connected and responding to the assigned IP address.Each element
must have a unique IP address and a valid response to the ICMP echo request to verify the reliability of
the IP address for each element.

To verify all of the communication equipment is properly connected and responding to the assigned IP
addresses, the acceptance testing for each element consists of the following steps:

1. From the TMC, with the communication system functioning under normal conditions, each element
must respond as follows:
1.1.  The element must respond correctly to an ICMP echo requests from the District TMC.
1.2. The element must be turned OFF. An ICMP echo request from the District TMC must then be
sent and the element must not be responsive.
1.3.  The element must then be turned ON. An ICMP echo request from the District TMC must then
be sent and the element must be responsive.
2. Verify that each element responds and record the response time for each ICMP echo request.

Contract No. 12-ON78U4
60



86-2.21A(4)(iv) Failure and Retest

If Caltrans District 12 determines that the Ethernet network system has not successfully passed the
physical, acceptance, or performance test, they must promptly notify you in writing specifying in which the
communication system failed to pass the which specific test. Upon receipt of this notice, you must, at your
own expense, make the corrections and modifications to the Ethernet network system as are necessary
to make the system perform in accordance with the requirements of these specifications. The Ethernet
network system must be ready for retesting no later than 5 business days from the date of receipt of the
Caltrans District 12 notice. Notify Caltrans District 12 when the Ethernet network system is ready for
retesting.

86-2.21A(5) Functional Tests

Within five (5) business days (or a longer period as the parties may agree) after the successful
deployment of the Ethernet network system (all circuits, cameras, camera control, video switching,
monitors and all equipment), commence performing the functional test. Functional testing includes the
preparation of an test plan, conducting tests and subsequent retests, and documentation of the
results.The functional test must be conducted on the system as a whole in order to determine whether the
integration of the new hardware/software and existing hardware meets the functional requirements of the
specifications for the system. Functional tests must be conducted after the site test results have been
reviewed and accepted. The functional test plan must detail all tests to be performed, the test results
which are expected and the test schedule. The functional test plan will include the following major tests
and acceptance categories:

1. Successful acceptance of subsystem testing.
2. Performance tests after connecting the system.
3. Functional tests after connecting the system.

All functional test results must be fully recorded and the documentation provided as a condition of
acceptance.

If and when the functional test establishes that the system is performing satisfactorily, Caltrans District 12
must sign an acceptance certificate. The date of execution of the certificate must be the date on which the
Ethernet network must be deemed accepted (the “Acceptance Date”).

86-2.21A(6) Final Acceptance

The system will not be accepted until all of the following conditions have been met as follows:

1. Physical, performance, and functional acceptance tests have been completed and the results are
approved.

2. All documentation has been completed and submitted.

3. All connections that were changed to perform acceptance tests are restored and tested to form a fully
operational system.

86-2.21B Materials
Not Used

86-2.21C Construction
Not Used

86-2.21D Payment
Not Used
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Add to section 86-2:
86-2.22 CALIBRATION AND VALIDATION
86-2.22A General
86-2.22A(1) Summary

You are required to perform system calibration and validation on systems, including but not limited to
hardware, software, cabling, and miscellaneous equipment provided with this project, for a period of four
(4) years after the 1st year of the system warranty has expired. Calibration and validation must include
the overall troubleshooting, testing, system configuration, and maintenance of the entire system.

86-2.22A(2) Quality Control and Assurance
86-2.22A(2)(a) General

You must be responsible for system calibration and validation, of the entire systemfor four (4) years after
the 1st year of the system warranty has expired

The four (4) year calibration and validation must start after the system has been tested, commissioned,
and accepted by the Engineer and after the first year of the system warranty has expired. The calibration
and validation period must cover troubleshooting, testing, system configuration, commissioning and
support for all hardware, software, and cabling delivered as a part of this project. You are required to
follow Caltrans IT Department policies, requirements, guidelines, and security needs during the system
calibration and validation period.

You must provide a 24 hour, 7 days a week, 365 days a year operations and support environment. You
must manage, troubleshoot, fix, and/or upgrade/replace all hardware and software failures during the
calibration and validation period.Respond to all issues within 4 hour of notification, providing follow-up via
telephone response with Caltrans District 12 TMC staff.

You must provide a toll free telephone number as well as electronic mail address to Caltrans District 12
TMC for reporting problems with the entire system.

86-2.22A(2)(b) Acceptance Testing

If, during the calibration and validation period, the system fails you must provide an acceptance test within
five (5) business days.

This acceptance test must be conducted on the system as a whole in order to determine whether the
integration of the new hardware/software and existing hardware meets the specifications for the system. If
and when the acceptance test establishes that the system is performing satisfactorily, Caltrans District 12
must sign an acceptance certificate. The date of execution of the certificate must be the date on which the
communication system must be deemed accepted (the “Acceptance Date”).

86-2.22A(2)(c) Failure and Retest

If Caltrans District 12 determines that the entire system has not successfully passed the acceptance test,
they must promptly notify you in writing specifying in which the component failed to pass the acceptance
test. Upon receipt of this notice, you must, at your own expense, make the corrections and modifications
to the system as necessary to meet the performance in accordance with the requirements of these
specifications. The new or replaced component must be ready for retesting no later than 5 business days
from the date of receipt of the Caltrans District 12 notice. Notify Caltrans District 12 when the components
are ready for retesting.

86-2.22A(2)(d) Operating System Patches and Security Scans

Use best practices to provide anti-virus software and all necessary patches for all operating systems (OS)
and anti-virus software. Anti-virus software must be installed on all servers with non-embedded operating
systems and patched to current levels. All non-embedded operating system servers must be scanned for
vulnerabilities with installed anti-virus software before servers are deployed.

You must do the following on a biweekly basis for the extent of the four (4) year calibration and validation
period:

1. Perform security scans for any malware, including but not limited to viruses, worms, Trojans, rootkits,
rogues, and spyware.
2. Install OS patches according to current manufacturer's specifications.
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3. Install Antivirus software patches according to manufactures specifications.

Due to the nature of the enclosed system, remote access will not be allowed to provide patches. All
necessary patches and security scans must be provided in person every two weeks. Upon completion of
patch updates, you must provide Caltrans District 12 TMC staff with a report that summarizes all
procedures for OS and antivirus patches within five (5) business days.

86-2.22B Materials
Not Used

86-2.22C Construction
Not Used

86-2.22D Payment
Not Used

Add to section 86-3.04:

Cabinet must be Model 334L and consist of a housing (B), a mounting cage 1, and the following listed
equipment. The equipment must comply with chapter 6 of TEES.

1. Service panel no. 1

2. Power distribution assembly no. 3

3. Controller and equipment shelves

4. Dual fan assembly with thermostatic control

Before shipping to the job site, submit each 334L cabinet to METS for acceptance testing.

Notify the Engineer when each 334L cabinet is ready for functional testing. Functional testing will be
conducted by the Department.

Each power distribution assembly must include the following equipment:

1. Two duplex NEMA 5-15R controller receptacle (rear mount)
2. One 30 A, 1-pole, 120 V(ac) main circuit breaker

3. Three 15 A, 1-pole, 120 V(ac) circuit breaker

4. One duplex GFCI NEMA 15 A, receptacle (front mount)

Furnish 3 shelves as shown. Each shelf must be attached to the tops of 2 supporting angles with 4
screws. Supporting angles must extend from the front to the back rails. The front of the shelf must abut
the front member of the mounting cage. Arrange shelves as shown. The angles must be designed to
support a minimum of 50 pounds each. The horizontal side of each angle must be a minimum of 3 inches.
The angles must be vertically adjustable.

Furnish 3 terminal blocks as shown. Terminal blocks must comply with Chapter 6 of TEES, except the
screw size must be 8-32.

Furnish a maintenance manual or a combined maintenance and operation manual for all controller units,
auxiliary equipment, vehicle detector sensor units, control units, and amplifiers. Submit manual when the
controllers are delivered for testing or, if ordered by the Engineer, before purchasing. The manual must
include the following:

Specifications

Design characteristics

General operation theory

Function of all controls

Troubleshooting procedure (diagnostic routine)

Block circuit diagram

Geographical layout of components

Schematic diagrams

List of replaceable component parts with stock numbers

CoNOOA~WN -
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Add to section 86-5.01:
86-5.01F High-Definition Closed Circuit Television (Modify)
86-5.01F(1) General

High-Definition Closed Circuit Television (CCTV) Modify consists of installing conduit, pull boxes,
conductors, cable, Category 5E cable, High-Definition CCTV camera assembly, CCTV pole, CCTV
cabinet, and IP video encoder as shown on the plans and specified in the special provisions.

86-5.01F(1)(a) Submittals

A minimum of 10 working days before the scheduled delivery of the High-Definition Closed Circuit
Television camera assembly to the job site, submit:

1. A certificate of compliance certifying that the closed circuit television camera assembly complies with
the requirements of the special provisions. The certificate must include a copy of all applicable test
reports on the closed circuit television camera assembly.

2. Four sets of documentation containing complete specifications and operation details of each of the
components of the High-Definition CCTV camera assembly.

3. Four copies of the maintenance manuals for the pan and tilt unit.

4. Four sets of wiring diagrams showing wire colors, functions, and pin assignments for connecting
these High-Definition CCTV camera assembly components to each other and to the encoder.

5. Manufacturer's cut sheets or specifications data of High-Definition CCTV camera cable assemblies,
including connectors with strain relief back shells.

6. A copy of the High-Definition CCTV camera cable assembly testing procedures and manufacturer's
test results.

86-5.01F(1)(b) Quality Control and Assurance
86-5.01F(1)(b)(i) Pre-Acceptance Testing

For each High-Definition CCTV camera assembly location, perform the specific quality control
requirements for testing and documentation described in the special provisions. Notify the Engineer in
writing fifteen days prior to the scheduled testing. All testing must be performed by you, at a mutually
agreed time and place, and in the presence of the Engineer. Demonstrate all the features of the High-
Definition CCTVcamera assembly. Provide the necessary equipment required to access the High-
Definition CCTVcamera assembly equipment for testing. The Engineer will use the results from the pre-
acceptance testing, and may discuss with the on-site technician, to determine settings used in final
testing and documentation of the High-Definition CCTVcamera assembly.

86-5.01F(1)(b)(ii) Testing and Documentation

You are responsible for all testing and documentation required for approval and acceptance of the
production, installation, and operation of these materials and equipment. The following identifies the
specific quality control requirements for testing and documentation:

1. Test all cables, after installation with connectors attached, for continuity and shorts or grounds.

2. Adjust and set limit stops to the pan and tilt unit at each camera job site to prevent the view of the
areas outside of the roadway system. The final settings will be approved by the Engineer.

3. Perform a local functional test at each of the High-Definition CCTVcamera assembly locations. At
your option, the test may be performed directly at the High-Definition CCTVcamera assembly cabinet
or remotely via keyboard or keyboard and personal computer. Verify all the High-Definition CCTV
camera assembly features. You must provide all test equipment.

4. Arrange to have a technician, qualified to work on the High-Definition CCTVcamera assembly and
employed by the High-Definition CCTVcamera assembly manufacturer or the manufacturer's
representative, present at the time the equipment is turned on.

5. Provide a list of the High-Definition CCTV model, serial number, project name and location installed.

6. Input High-Definition camera location description as provided by the Engineer.
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86-5.01F(1)(c) Warranty

Furnish a 5-year replacement warranty from the manufacturer of High-Definition CCTVcamera assembly
against defects in materials and workmanship or failures. The effective date of the warranty is the date of
acceptance of the installation. Submit all warranty documentation before installation.

Replacement High-Definition CCTVcamera assembly must be furnished within 10 days of receipt of a
failed unit. The Department does not pay for replacement.

Deliver replacement High-Definition CCTVcamera assembly to Caltrans Maintenance Electrical
Maintenance Yard at: 6641 Marine Way, Irvine CA 92618.

86-5.01F(2) Materials
86-5.01F(2)(a) High-Definition Closed Circuit Television Camera Assembly
Prototype equipment will not be allowed. All equipment must be current standard production units.

The High-Definition CCTVcamera assembly must include these components:

High-Definition Camera

Motorized zoom lens

Environmental enclosure with sun shield or shroud

Pan and tilt unit integrated with the High Definition Camera

Internet Protocol (IP) interface capabilities including Power Over Ethernet
Mounting bracket and mounting hardware

3’ Pigtail power/data cable with quick connect/disconnect “amp style” connector
Power over Ethernet Injector/Power Supply

NGO A~WND -

Any external cables must not interfere with or limit the continuous pan and tilt operation.

The High-Definition CCTV camera assembly must have all necessary wiring, cables, and connectors. All
High-Definition CCTV camera assemblies must be plug-compatible, interchangeable and suitable for use
with the High-Definition CCTV camera cable assembly described in the special provisions.

You must apply an approved weather-resistant spray to the inside of the connectors before engaging the
connectors.

High Definition CCTV camera assembly components must be rated for NEMA 4X, IP 68.

86-5.01F(2)(a)(i) Camera
86-5.01F(2)(a)(i)(1) Technical Requirements
All cameras supplied must meet the following:

Parameter Specification

Optical Device CMOS Sensor

Optical CMOS Format Size 1/3-Type format

Resolution 1280x 720

Sensitivity Wide Dynamic Range

Optical Zoom Range 30X min,

Digital Zoom Range 12X

Streaming Four streams with individually configurable frame
rate and resolution

Pan, Tilt, Zoom Functionality Pan Range: 360 degrees continuous
Tilt Angle: 290 degrees

Pre-positions 256, each with 20 characters per title

The Frame rate must be 50 and 60 frames per second.

The camera must have the capability of superimposing 3 lines of 24 alphanumeric characters on the
upper left corner of the video image. Characters must be displayed in uppercase with white font with a
black border. The Camera Assembly must be able to activate or blank the alphanumeric display by
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commands through the Ethernet port.Each character must be between 25 and 30 TV lines high.Lines 2
and 3 must be programmable, supporting all ASCIl symbols from space (20 hexadecimal) to Z (5A
hexadecimal).Line 1 must display the word "CAMERA" and some status information generated as follows:

CHARACTER DESCRIPTION
1t06 "CAMERA"

7 space (blank)

810 10 Camera ID
11 space

12t0 13 space, LC, LP or IM
14 space

1510 16 space or preset position

number

Characters 12-13 Detail

The Camera Assembly must display space (blank) unless one of the conditions below is detected, in
which case the Camera Assembly must display the corresponding characters. In a case where more than
one condition is detected, the characters corresponding to the highest priority condition must be displayed
(1 being highest priority and 6 being the lowest priority). The conditions are as follows:

Condition Char. Priority
Local LC 1
Iris Manual IM 2
Low Pressure LP 3
Alarm 2 A2 4
Alarm 3 A3 5
Alarm 4 Ad 6

The Camera Assembly must be able to detect and retain in memory the above alarm and status
conditions. In addition to displaying these data on the video, they must also be sent to the High-Definition
camera through the TCP/IP port. The description is as follows:

Local: This condition is activated at the CCTV site using a laptop computer.
Iris Manual: This condition is activated by command through the TCP/IP port.

Characters 15-16 Detail

If a preset position is active, the Camera Assembly must display the corresponding preset position
number in decimal, sector id, character generator.

86-5.01F(2)(a)(i)(2) Electrical Requirements
All cameras supplied must meet the following:
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Parameter Specification
Operating Voltage Power over Ethernet (PoE)
Power Consumption 60 W (Maximum Power over Ethernet)
Video Output Signal H.264
Video Output Connector RJ45
Signal To Noise Ratio >50 dB
Electronic Shutter Speed (AES) 1/1 sec to 1/10000 sec (22 steps)
Anti-fog Image Feature Improved visibility
Gain Control Auto/Manual/Max
Automatic Back Focus (Automatic White | Required
Balance)

Programming must be stored non-volatile memory and the High-Definition CCTV assembly firmware must
be upgradeable via Ethernet communication.

86-5.01F(2)(a)(i)(3) Environmental Requirements
All cameras supplied must meet the following:

Parameter Specification
Ingress Protection Rating/Standard IP68, IP67 (moisture and dust) rating on
connectors integrated with the camera
base
Operating Temperature From -40 to 140°F
Operating Humidity From 0 to 100 percent non-condensing

86-5.01F(2)(a)(ii) Motorized Zoom Lens

86-5.01F(2)(a)(ii)(1) General

The lens must have motors for zoom, focus and iris.

The lens must have capability for focus and zoom preset positions. A telescopic converter or extender
must not be used to achieve required focal length range.

86-5.01F(2)(a)(ii)(2) Technical and Functional Requirements

The lens must meet the following:

Parameter Specification |
Iris Motorized , with automatic and manual
adjust modes
Operating temperature From -30 to 165°F
Focal Length 0.14 t0 3.25 inch
Lens Aperture From F1.4to F4.2

When the camera is pointed at a very bright object and or when the camera and lens is first turned on, the
image produced by the lens and camera combination must not optically "oscillate" (i.e., produce an image
that alternates from too light to too dark) or otherwise be unstable.

Each lens must have an automatic, motor-driven iris with manual override.

The lens must include mechanical or electrical means to protect the motors from over running in the
extreme position.

The iris must be controlled directly through the camera in automatic mode and from any keyboard
connected into the camera system in the manual mode. The automatic iris must provide continuous
aperture adjustments of the lens as determined by the quantity of light reaching the camera imager. The
power supply and electronics for iris motor must be contained within the environmental housing.

When the power is removed from the lens, the lens iris must automatically close.
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86-5.01F(2)(b) Environmental Enclosure
86-5.01F(2)(b)(i) General

The environmental enclosure must be the sealed, pressurized type, designed to withstand exposure to
sand, dust, fungus, and salt atmosphere, and house the assembled camera, motorized zoom lens and all
internal wiring.

The enclosure must incorporate an internal long-life blower that directs warm air towards the inside of
front window of the camera, providing an effective window-defrosting function.

The enclosure must include a sun shield or shroud to provide protection from direct solar radiation.

86-5.01F(2)(b)(ii) Technical and Functional Requirements
The housing must meet the following:

Parameter Specification
Construction All aluminum
Finish Corrosion protection surface treatment
with powder coat paint, sand finishs
Viewing Window Tempered flat glass
Weight 15 Ib max
Color White

The housing must not interfere with the widest viewing angle of the motorized zoom lens.

The camera enclosure must not incur any physical damage after a shock, return to normal operation
immediately and operate within the specified vibration (see Note 1 below table).

Parameter Specification
External Mechanical Impact rating IK10
Shock 20g Medium weight Hammer Shock IAW
MILS-901D
Vibration IEC 60068-2-6, Test Fc: Vibration
(sinusoidal), 20 m/s"2 (2.0g) Sinusoidal
vibration test IAW MILSTD-167-1A

Note 1: Where the manufacturer's cut sheet or specification data does not contain
shock and vibration data a listing of at least 2 job sites with identical equipment, with
similar installation conditions and similar traffic patterns showing continuous functional
performance of at least 2 years may be substituted.

Any enclosure supplied must include a sun shield or shroud to protect the housing from the direct rays of
the sun. The sun shroud must be made specifically for the model of enclosure that is selected.

86-5.01F(2)(c) Pan And Tilt Unit
86-5.01F(2)(c)(i) General
The pan and tilt unit must ne mechanically integrated with the High-Definition camera enclosure.

The pan and tilt unit must consist of the pan and tilt unit itself along with any electrical or communication
interfaces required to perform the functions specified.

The pan and tilt unit must be designed to operate under a full range of environmental conditions. The pan
and tilt unit with High-Definition camera assembly mounted must withstand a wind load of 80 mph. The
cable connector must be fully weather protected. External body components must be manufactured from
aluminum that have been anodized, painted or coated to prevent oxidation and corrosion.

86-5.01F(2)(c)(ii) Technical Requirements
The housing must meet the following:
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Parameter Specification
Mechanical Drive Unit Brushless, integral pan/tilt motor drive
Overload Protection Provided - internal
Operating Temperature From -40 to 140°F
Construction Aluminum
Seals "O" ring or gaskets for all weather
protection of pan and tilt unit and cables.

86-5.01F(2)(c)(iii) Functional Requirements
The housing must meet the following:

Parameter Specification
Braking: Pan And Tilt Mechanical or Electrical to limit coast
Overload Protection Motors: Impedance protected
Tilt Range Pan: 290 Degrees
Pan Speed From 0.2 to 120 degrees/s variable-speed
Tilt Speed From 0.2 to 60 degrees/s variable-speed
Pan And Tilt Position Preset Positions camera to a predetermined

azimuth, elevation and lens position

86-5.01F(2)(c)(iv) Pan and Tilt Stops

The pan and tilt unit must have pan and tilt stops. The settings of these pan and tilt stops will be
determined by the Engineer.

86-5.01F(2)(d) Software and Operational Requirements

The proposed camera must utilize ONVIF Profile S protocol. to integrate video camera system
communication drivers for flexibility and system interoperability. The camera system must support
Ethernet communication channels at a minimum, allowing field selection of the following protocol drivers
as required;

All camera and pan and tilt functions are operated via Ethernet communication.
All cameras must have the functionality of H.264 video compression technology.
All cameras must have software to perform the following analytics without additional software:
Vehicle detection

Vehicle count data

Vehicle classification data

Incident detection

Motion detection

Security detection

Multiple user-configurable alarms

Intelligent Tracking

86-5.01F(2)(e) High-Definition Closed Circuit Television Camera Category 5 Power Over Ethernet
Cable

86-5.01F(2(e)(i) General

The High-Definition Closed Circuit Television (CCTV) camera Category 5 Ethernet (Cat5e) Power Over
Ethernet (POE) cable must conform to the details shown on the plans and the special provisions.
86-5.01F(2)(e)(ii) Technical Requirements

The Catbe POE cable must be industrial grade shielded and rated for harsh environment outdoor use.
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The twisted pair color code must be as follows:

Pair Number | Color

1 White/Blue Stripe & Blue

2 White/Orange Stripe & Orange
3 White/Green Stripe & Green

4 White/Brown Stripe & Brown

The camera Cat5e POE cable connector assignments are shown on the plans.

The High-Definition CCTV camera cable assembly must conform to the following:

1. General
Overall Cable, Nom. weight/1,000 feet not | 30 Ib
to exceed:
Overall Cable Minimum Bending Radius: | 1 inch
All Materials, Temperature Rating, meet | From -40 to 167 °F
or exceed:
Overall Cable, Outside Diameter, not to 0.265 inches
exceed:
Pulling tension, maximum: 251b
Overall Cable, Outside Jacket: Industrial Grade PVC — Polyvinyl Chloride
Maximum Conductor DC Resistance 9.38
(Ohm/100 m)
Nom. Mutual Capacitance (pf/ft) 15
Voltage 300 V RMS

2. For ground — A solid No. 8 AWG ground wire must be provided between the camera assembly  and
the CCTV cabinet ground rod.

86-5.01F(2)(e)(iii) Testing Requirements

Testing of Cat5e POE cables must be performed in accordance with provisions in Section 86-2.14B,
"Field Testing" of the Standard Specifications and these special provisions. Any cable lengths found to
have faults must be replaced and retested. You must dispose of the removed faulty cable. The cable
termination must be randomly inspected for contact crimping quality control. Any contact found not
crimped with the correct crimping tool and is defect must be rejected. You must redo the termination until
all defects are corrected.

86-5.01F(2)(f) Closed Circuit Television Cabinet
86-5.01F(2)(f)(i) General
Type 334-TV cabinet must consist of the following:

Housing and Mounting cage.

Power distribution assembly.

Thermostatically controlled fan.

All necessary mounting hardware and wiring, foundation and anchor bolts and other equipment, as
shown on the plans and specified in these special provisions.

rpODO~

86-5.01F(2)(f)(ii) Materials
86-5.01F(2)(f)(ii)(1) Housing and Mounting Cage

The housing and the mounting cage must conform to those of the Model 334 controller cabinet provisions
of the TEES and to all addendums thereto current at the time of project advertising. Police panel is not
required.
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Foundations for housing Type 1 must conform to the details on Standard Plan ES-3C for Model 332 and
334 controller cabinets.

86-5.01F(2)(f)(ii)(2) Power Distribution Assembly

The power distribution assembly must consist of the following: one 30 A, 120 V(ac) minimum, single pole
main breaker; three 15 A, 120 V(ac)minimum, single pole secondary breakers; 8 standard 117 V(ac)
receptacles; and one duplex, 3 prong, NEMA Type 5 15R grounded utility type outlet. The power
distribution assembly must protect the equipment powered by the assembly from power transients. Over
voltage protection must be provided for the power distribution assembly and must contain as a minimum,
a surge arrestor which must reduce the effect of power line voltage transients and be rated as follows:

Recurrent Peak Voltage 184V
Energy Rating (Minimum) 20J

Power Dissipation, Average 0.85W
Peak Current for pulses less than 7 microseconds 1250 A
Stand-by Current for 60 Hz sinusoidal 1 mA or less

86-5.01F(2)(f)(ii)(3) Thermostatically Controlled Fan

The thermostatically controlled fan must provide 150 cubic foot per minute of ventilation. The fan must be
activated when the temperature inside the cabinet exceeds 75 F and shut off when the temperature is
less than 64 F. All vents must be filtered.

All cabinet assemblies must be tested to demonstrate the correct function of all controls in the presence
of the Engineer.

86-5.01F(2)(g) IP Video Encoder
At locations that have CCTV cameras that are not IP based, you must install an IP video encoder.

The IP video encoder must support variable bit rates and have the capability to support both unicast and
multicast video streaming.

The IP video encoder must convert analog video (NTSC) into a digitally compressed signal that is
subsequently packetized for IP transmission across an Ethernet local and wide area network
(LAN/WAN).The IP video encoder must also include a serial data port for interfacing with
command/control equipment such as a camera control unit (CCU) or digital signal processing (DSP)
cameras. The serial data port must be addressable via an Ethernet address associated with the encoder
(e.g., terminal server functionality). The Camera Control Commands must be sent to the serial port “in-
band” through the IP connection. The data port must provide a transparent path between any camera
command and control software and the attached camera device (i.e. no additional/proprietary protocol
translation).The IP video encoder must employ the H.264 video compression protocol.

The IP video encoder will be located in field cabinets that warrant the ability to withstand the heat, cold,
and humidity constraints of an outdoor system. At these locations, you must provide rugged field
equipment that is in accordance with Caltrans environmental requirements. In locations where multiple
analog CCTYV videos are to be encoded, the IP video encoder processor must be capable of performing
the conversion of multiple analog NTSC video into separate H.264 compressed digital video streams. The
IP video encoder must allow the changing of various configuration parameters including, at a minimum,
the digital video encoding resolution, image size, frames per second, and compression bit rate. You must
provide the Caltrans Engineer with detailed documentation of the IP video encoder for approval prior to
purchasing the equipment.

The IP video encoder must allow the separate assignment of IP addresses to video streams (unicast,
multicast, and broadcast) and the data streams (from the CCTV camera).

Electrical power requirements for all new equipment, including surge suppression of transient voltage
spikes due to the addition of air conditioning, must be documented and must be met for each equipment
configuration.

The IP video encoder must have remote diagnostic capabilities from the TMC and locally in the field
cabinet including a built in web server. You must provide all IP video encoder manufacturers’
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recommended hardware options such as lightning arrestors and multiplex devices for sue with multiple
input IP video encoder.

The IP video encoder must be measured as each unit furnished, installed and tested as a fully functional
and integrated system component.

The IP video encoder must meet, at a minimum, the following requirements:

30 frames per second guaranteed, full color;
H.264 video compression;
MPEG-4 Advanced Audio Encoding at 16KHz sample rate & 16 bit resolution;
User-configurable bit rates from 32Kbps up to 4Mbps
Resolutions:
SIF: 352x240 pixels (NTSC)
28IF: 704x240 pixels (NTSC)
4SIF: 704x240 pixels (NTSC)
6. Multi-streaming
SIF: 3 streams;
2SIF: 2 streams;
4SIF: 1 stream
7. NTSC/PAL composite video output: 75 Ohms; 1Vp-p, standard BNC connector. Software decode for
display to PCs.
8. Audio Input: Line in 3.5mm jack, 1V p-p, 16bit, 16 kHz sampling.
9. Audio Output: Line out 3.5mm jack, 1Vp-p, Minimum Load Impedance: 32 Ohms.
10. Data Input/Output Data port: EIA-232/422/485 channel up to 115.2Kbps;
11. Console port: EIA-232 channel up to 115.2 Kbps
12. Built-in web server for configuration
13. Network Interface: TCP, UDP, ICMP, IGMP, SNMP, HTTP; Embedded Linux firewall; Up to 17
simultaneous unicast video users or unlimited multicast users
14. Connector: RJ-45 (network); BNC (video input)
15. Time Embedded real-time clock; NTP client
16. Operating Voltage: 5V DC @ 1.2 A;
17. Power consumption: 5W (typical) 6W (max)
18. Environmental: Operating temperature: -40°C to +74°C, Relative humidity: <95% (no condensation)
19. Regulatory: EN 55022(1994) ITE — Class A; En 61000-3-2(1995) — Class A; En 55024(1998) ITE
immunity standard; EN 61000 3-3(1995) voltage fluctuation; CFR47(1995) Part 15 subpart B — Class
A

agkrwN -~

86-5.01F(3) Construction
86-5.01F(3)(a) General

You must make all the necessary adjustments on different components of the High-Definition CCTV
camera assembly. This includes the back-focus and tracking adjustments on the lens and color balancing
of the camera.

You must ensure the back-focus adjustment on the camera is such that the lens focus is properly set and
maintained when adjusting the focal length from zoom to wide angle. You must make this adjustment with
the lens iris at full open position. This adjustment must be made such that when the zoom is adjusted
from long range (telephoto) to wide angle, no refocusing is necessary.

The Engineer will notify you of the pan and tilt presets and stops for you to set prior to the High-Definition
CCTV camera assembly installation check. You must perform the installation check in the presence of the
Engineer. At your option, the test of the operation (pan, tilt, zoom, and iris) of the pan and tilt unit may be
performed at the High-Definition CCTV cabinet adjacent to the camera or by remote keyboard location.
You must furnish a color video monitor, for testing only, to view the actual camera image. Upon
completion of the installation check, the Engineer will verify operation of the pan and tilt unit. Any
additional adjustments necessary to restore the presets and stops to acceptable parameters is at your
expense.
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Cat5e cable must be routed from the High-Definition CCTV camera assembly to the Ethernet access
switch inside the High-Definition CCTV cabinet. Wiring must run continuous from source to destination
without splices.

Cable slack of not less than 3 feet must be provided for equipment movement at pull boxes, vaults or
cabinets. The cable must be secured and coiled neatly.

The cable must be installed to allow the camera and lens to be disconnected without removing the
environmental camera housing.

Cable grip and J-hook must be as shown in the standard plans.

You are responsible for all testing and documentation required to establish acceptance of the production,
installation, and operation of these materials and equipment.

You must provide all materials necessary to make the connectors functional. All materials used to make
the connectors must be compatible and must comply with the manufacturer's recommendations.

86-5.01F(3)(b) Construction Sequence

When installing new High-Definition CCTV cameras, consecutive stages must not be worked on
concurrently.

86-5.01F(4) Payment
Not Used

Add to section 86-5.01:
86-5.01G High Mast Closed Circuit Television Assembly

The high mast closed circuit television (CCTV) assembly must include the foundation, pole, CCTV
lowering device system, High-Definition CCTV Camera Assembly, and a control pedestal, as shown on
the plans and in conformance with these special provisions.

86-5.01G(1) General

Installation of the lowering device on each pole must be made under the supervision of a trained
representative of the lowering device manufacturer at the job site. Prior to acceptance of the contract, a
trained representative of the lowering device manufacturer must demonstrate that each high mast CCTV
assembly operates properly. The demonstration must consist of a minimum of 3 complete cycles of
raising and lowering the equipment ring (complete with video apparatus and counterweight) the full length
of the ring's travel, as designed, within one working day, prior to acceptance of the project. Inspection and
testing must be performed at a site in California approved by the Engineer. The lowering device system
must be demonstrated at the Contractor's expense .Notification must be given to the Engineer at least 7
days prior to demonstration.

All portions of the high mast CCTV assembly must have a minimum design wind velocity rating of
80 mph.

86-5.01G(1)(a) Submittals

Submittals for the high mast CCTV assembly must conform to the provisions in Section 86-1.04,
"Equipment List and Drawings," of the Standard Specifications and these special provisions. Submittals
must be delivered to the Engineer prior to ordering of the high mast CCTV assembly. Review areas will
include structural, welding, electrical and other areas as determined by the Engineer.

1. You must submit descriptive data, design, and installation drawings. This information must include
aiming directions for each video camera assembly, calculations and structural design, and a list of the
material (including counterweight for leveling the camera ring) used for high mast CCTV assembly.
The material list must be complete with the name of manufacturer, catalog number, size, capacity,
finish, pertinent ratings and identification symbols used on the plans or in the special provisions for
each unit.

2. Each submittal must consist of 5 copies.

3. Plans and detailed drawings must be not larger than 22" x 34".
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4. Each separate item submitted must bear a descriptive title and the State contract number.

86-5.01G(1)(b) Quality Control and Assurance

You must submit the lowering device for inspection and testing. Inspection and testing must be performed
at a site in California approved by the Engineer. The lowering device system must be demonstrated at
your expense. Notification must be given to the Engineer at least 7 days prior to demonstration.

After the high mast CCTV system is in operation, an instructional video disc (DVD) complete written
instructions and a demonstration to State Maintenance personnel on the maintenance of the high mast
CCTV assembly, including supporting cable adjustments for the equipment ring and the procedures for
the proper raising and lowering of the equipment ring, must be provided.

Part lists and the operating, maintenance and service instructions, packaged with or accompanying the
equipment installed on the project, must be delivered to the Engineer prior to acceptance of the project.

86-5.01G(2) Materials
86-5.01G(2)(a) Foundation
The foundation must conform to Caltrans Standard Plan ES-16C.

86-5.01G(2)(b) High Mast Pole

The high mast pole must conform to the provisions in Section 86-2.04, "Standards, Steel Pedestals and
Posts," of the Standard Specifications, and Caltrans Standard Plan ES-16C.

The pole must include shaft, access hole, access hole cover, support plate and anchor base.

Pole sections that slip together must have each section permanently marked, visible from a distance of
30 feet, with indexing marks to line up each section with the respective section it slips together with, and
marks showing how far the sections must be slipped together.

The pole must have a reinforced access hole to allow adequate clearance for maintaining and servicing
the lowering device. Access hole reinforcement must provide a bending strength equal to that of the pole
without an opening. The access hole must be of sufficient size to allow the removal of all equipment
installed in the pole. There must be no electrical apparatus within the pole except for the motor, power
cables, connectors and lighting bonding conductors.

The access hole must have a door hinged to the pole.lt must open horizontally 180 degrees, and when in
the open position, must not interfere with access to the interior of the pole.

The door must be provided with a handle that operates a closing mechanism and incorporates a pad lock
hasp type locking device. No additional hardware, including bolts, must be used to facilitate the door to
close or to secure it when closed.

The pole must be installed with the access door towards the 334 TV cabinet.

The pole must be erected plumb. The vertical axis of the erected pole must be within 3 inches of the
theoretical vertical axis when measured without the action of sunlight or wind.

A lightning arrestor copper cable of No. 8 AWG must be bonded to the pole inside its base and then run
in a conduit to a 20 foot ground rod located within a pull box at the base of the pole. The head frame
cover must be equipped with a lightning rod and lighting arrestor on circuit breaker at the base of the
pole.

The pole must conform to the requirements of the latest edition and interim revisions of the AASHTO
"Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals."The
maximum allowable wind deflection must not exceed 15 percent of the pole height.

An embossed aluminum plate must be attached with rivets to the outside of each pole approximately

2 inches above the access hole. The nameplate must indicate the name of the pole manufacturer and the
height of the pole, and the parameters for which the pole was designed, including wind velocity (and wind
gust factors) and the maximum number of luminaires (including the weight, projected area and coefficient
of drag of the luminaire used to determine it.)Luminaires must be used for calculation purposes although
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video equipment (not luminaires) will actually be installed.Ten 400 W HPS high mast luminaires must be
used for calculation purposes.

86-5.01G(2)(c) Camera Assembly Lowering Device

The equipment lowering device must consist of a head frame, an equipment ring with counterweight
device for leveling, and an internal power drive unit.

The maximum effective projected area of the total assembly at the top of the pole, exclusive of the
camera unit, must not exceed 5 square feet.

The maximum weight of the head frame, equipment ring and cover must not exceed 750 pounds.

The head frame must be hot rolled steel conforming to the requirements in ASTM Designation: A 36.The
head frame must be attached to the pole by means of a steel slipfitter and secured by a minimum of

4 stainless steel setscrews conforming to the requirements in ASTM Designation: F 880, Type 304.The
head frame must be hot-dip galvanized in conformance with the provisions in Section 75-1.05,
"Galvanizing," of the Standard Specifications.

The head frame must be fitted with at least 6 hoisting cable sheaves, of either galvanized or stainless
steel, or aluminum, with a minimum 5-inch pitch diameter. The head frame must be fitted with electrical
power cable sheaves or rollers configured to provide a minimum bending radius as specified by the power
cable manufacturer or coated by some other method which provides equivalent corrosion resistance and
is approved by the Engineer.

The hoisting cable sheaves and electrical power cable sheaves or rollers must be fitted with suitable
keepers to keep the cables in their tracks during pole erection and operation. The sheaves must be
supported by stainless steel shafts and must be fitted with oil-impregnated sintered bronze bushings or
roller bearings.

At least 3 hoisting cables must be supplied.The cables must be 1/4 inch, minimum diameter, 7 x 19
strand, stainless steel aircraft cable, manufactured in conformance with the requirements in Military
Specification MIL-8320B.The hoisting cables and the CCTV Ethernet cable must not rub or scrape
against any portion of the system that will cause them mechanical damage.

The head frame must be provided with a cover designed for that device and securely attached with
stainless steel machine screws conforming to the requirements in ASTM Designation:F 593, Type 304
requirements and self-locking nuts meeting the general chemical requirements of ASTM

Designation:F 594, Type 304, or a stainless steel clamp band with a safety latch. The shape of the
lowering device and cover must be symmetrical about a vertical axis. The maximum weight of cover must
be 20 Ib, and its maximum diameter must be 3.50 feet.

The head frame must also include a minimum of 3 latches which support the equipment ring when the
lowering device is not in operation. Latching must be accomplished by the alternate raising and lowering
of the equipment ring by the winch and hoisting assembly. When the equipment ring is raised to the top of
the pole, it must automatically latch and be secure in a locked position. Automatic signaling devices must
be visible to indicate that each latch of the equipment ring is safely locked in place. Signaling devices
must be 5 inches minimum diameter.

No moving latch parts or springs must be attached to the head frame.Moving parts of the latching
mechanism must be attached to the equipment ring and serviceable from the ground.

The head frame must be provided with appropriate protection device to prevent birds or rodents from
entering into the pole or the head frame.The method or device must be approved by the Engineer.

The equipment ring must be fabricated of a 6" x 2" x 0.179" (7-gage), minimum, steel channel or a
member of equal strength, with the appropriate number of 2-inch nominal steel tube or pipe mounting
arms to accommodate the number of equipment devices shown on the plans. The pipe must conform to
the requirements of ASTM Designation: A 53.The ring must be galvanized in conformance with the
provisions in Section 75-1.05, "Galvanizing," of the Standard Specifications. The mounting arm must be
attached to the equipment ring in a manner which allows them to be relocated anywhere along the
circumference of the ring without drilling and also allows for additional mounting arms to be symmetrically
installed on the ring.
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Roller-contact, spring loaded, centering arms must be provided which will center the equipment ring while
ascending the full length of designed travel on the pole.The centering system must be capable of keeping
the ring concentric with the pole in winds up to 30 mph.The rollers for the centering arms must be a water
resistant, non-marking material. Axle shafts for arms and rollers must be stainless steel conforming to the
requirements in ASTM Designation: A 276, Type 304.The centering system must not allow the pole to be
inadvertently wedged between the rollers and the equipment ring.

86-5.01G(2)(d) Closed Circuit Television Assembly Mounting

A Cat5e Power Over Ethernet (POE) cable with an appropriate quick connect/disconnect connector on its
ends must be provided (in conduit) between the 334-TV cabinet and the pole’s base and another Cat5e
POE cable (main CCTV Catb5e POE cable) from the pole base to the CCTV assembly. You must furnish
and install appropriate “Amp-type” connectors. The former cable must be of sufficient length to connect to
the main cable via locking type connectors, when the equipment ring is in the raised position and must be
of sufficient length to reach outside through the pole’s handhole to connect to the receptacle on the
equipment ring to test the video camera equipment when the ring is in the lowered position.

Provisions must be made for adjusting the equipment ring hoisting cables while in the lowered position.
You must adjust these cables to be equal length between the equipment ring and the head frame upon
installation and again before completion of the contract.

All electrical cords must be attached to a weather tight wiring chamber through weathertight cable
connections. The CCTV Cat5e POE cable must be continuous and be capable of supporting its full weight
when installed.

86-5.01G(2)(e) Internal Power Drive Winch

The internal drive mechanism must be capable of raising and lowering the equipment ring at an
approximate speed of 11 feet per minute.The winch must be furnished with 1/4 inch minimum diameter
7 x 19 strand stainless steel aircraft cable, conforming to the requirements in Military Specification
MIL-8320B, of sufficient length to maintain at leastone complete row of cable on the drum with the
equipment ring in its fully lowered position.Winch cable must wind uniformly and be prevented from
spilling over the winch end flanges by cable guides.

The internal power drive winch unit must include:

1. A heavy duty, totally enclosed, fan cooled, reversible universal type 120 V motor, rated at one
horsepower minimum, for continuous duty, and provided with overcurrent protection. An embossed
metal plate must be attached to the outside of the motor which states the name of the manufacturer,
the horsepower, RPM, operating voltage, current, and operating conditions.

2. An torque limiter with ball or roller bearings on all rotating shafts.

3. Aremote control reversing switch (labeled "UP" and "DOWN?") running in conduit located at the base
of the pole.

4. Worm-gear driven winch. The winch must have leak proof oil bath lubrication, steel worm reduction
gears, and must include an integral friction drag brake to prevent spooling at the winch drum. The
winch gear housing must be provided with easily accessible removable plugs for filling, checking the
proper level, or draining the winch lubricating oil with the winch in place. The winch drum shaft must
be supported at both ends. The winch drum end flanges must be sized one inch larger in radius than
the radius of the fully wound drum. The axis of the winch drum must be set perpendicular to the axis
of the pole, and verified by the Engineer after pole installation by you using a bubble level.

5. Mounting frame.

6. Weatherproof step-down transformer, if necessary, of sufficient power to supply the motor and
provided with overcurrent protection. The transformer, when installed inside the pole, must be
removable without removing other components.

7. Other equipment as necessary.

All internal power drive winch unit components must be removable through the access hole as a unit for
repair or replacement.

86-5.01G(2)(f) High-Definition Closed Circuit Television Camera
Refer to section 86-5.01F of these specifications.
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86-5.01G(3) Construction
Not Used

86-5.01G(4) Payment

Payment for high mast closed circuit television is included in the payment for high-definition closed circuit
television (modify).
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REVISED STANDARD SPECIFICATIONS
APPLICABLE TO THE 2010 EDITION
OF THE STANDARD SPECIFICATIONS
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REVISED STANDARD SPECIFICATIONS DATED
05-15-15

ORGANIZATION

Revised standard specifications are under headings that correspond with the main-section headings of
the Standard Specifications. A main-section heading is a heading shown in the table of contents of the
Standard Specifications. A date under a main-section heading is the date of the latest revision to the
section.

Each revision to the Standard Specifications begins with a revision clause that describes or introduces a
revision to the Standard Specifications. For a revision clause that describes a revision, the date on the
right above the clause is the publication date of the revision. For a revision clause that introduces a
revision, the date on the right above a revised term, phrase, clause, paragraph, or section is the
publication date of the revised term, phrase, clause, paragraph, or section. For a multiple-paragraph or
multiple-section revision, the date on the right above a paragraph or section is the publication date of the
paragraphs or sections that follow.

Any paragraph added or deleted by a revision clause does not change the paragraph numbering of the
Standard Specifications for any other reference to a paragraph of the Standard Specifications.

AAAANAANAAAANAANAANANAANAANANAAANANANAANANAAAANAANAANANAAAANAANANN

ORGANIZATIONAL REVISIONS

07-19-13
Transfer section 36 from division IV to division V.

AAAANAANAANAANAANAAANANANAANANAAANANANAANANAAAANAANAANANAANAANAANANANN

DIVISION | GENERAL PROVISIONS

1 GENERAL
02-27-15
Replace "current” in the 2nd paragraph of section 1-1.05 with:
04-20-12
most recent
Add to the 4th paragraph of section 1-1.05:
04-20-12

Any reference directly to a revised standard specification section is for convenience only. Lack of a direct
reference to a revised standard specification section does not indicate a revised standard specification for
the section does not exist.

Replace "MSDS" in the 1st table in section 1-1.06 with:
b 10-17-14
MSDS
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Add to the 1st table in section 1-1.06:

LCS Department's lane closure system
POC pedestrian overcrossing

QSD qualified SWPPP developer

QSP qualified SWPPP practitioner
SDS safety data sheet

TRO time-related overhead

WPC water pollution control

Add to the notes of the 1st table in section 1-1.06:

®Interpret a reference to MSDS as a reference to SDS under 29 CFR 1910.1200.

Delete the abbreviation and its meaning for UDBE in the 1st table of section 1-1.06.

Delete "Contract completion date” and its definition in section 1-1.07B.

Delete "critical delay"” and its definition in section 1-1.07B.

Replace "day" and its definition in section 1-1.07B with:

day: 24 consecutive hours running from midnight to midnight; calendar day.

—_

business day: Day on the calendar except a Saturday and a holiday.
working day: Time measure unit for work progress. A working day is any 24-consecutive-hour period
except:
Saturday and holiday.
Day during which you cannot perform work on the controlling activity for at least 50 percent of
the scheduled work shift with at least 50 percent of the scheduled labor and equipment due to
any of the following:

2.1.
2.2.

2.2.1.
2.2.2.
2.2.3.

2.24.

2.2.5.

Adverse weather-related conditions.
Maintaining traffic under the Contract.

10-17-14

10-17-14

06-20-12

10-19-12

10-19-12

10-19-12

Suspension of a controlling activity that you and the Engineer agree benefits both

parties.

Unanticipated event not caused by either party such as:
2.24.1. Actof God.

2.2.4.2. Actof a public enemy.

2.2.4.3. Epidemic.

2.24.4. Fire.

2.24.5. Flood.

2.2.4.6. Governor-declared state of emergency.
2.24.7. Landslide.

2.2.4.8. Quarantine restriction.

Issue involving a third party, including:

2.2.5.1. Industry or area-wide labor strike.
2.2.5.2. Material shortage.

2.2.5.3. Freight embargo.

2.2.5.4. Jurisdictional requirement of a law enforcement agency.
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2.2.5.5. Workforce labor dispute of a utility or nonhighway facility owner resulting in

a nonhighway facility rearrangement not described and not solely for the
Contractor's convenience. Rearrangement of a nonhighway facility includes
installation, relocation, alteration, or removal of the facility.

2.3. Day during a concurrent delay.

original working days:

3.1.  Working days to complete the work shown on the Notice to Bidders for a non—cost plus time

based bid.
3.2.  Working days bid to complete the work for a cost plus time based bid.

Where working days is specified without the modifier "original" in the context of the number of working

days to complete the work, interpret the number as the number of original working days as adjusted
by any time adjustment.

Replace "Contract” in the definition of "early completion time" in section 1-1.07B with:
10-19-12

work

Replace "excusable delay" and its definition in section 1-1.07B with:
10-19-12

delay: Event that extends the completion of an activity.

1.

excusable delay: Delay caused by the Department and not reasonably foreseeable when the work

began such as:

1.1.  Change in the work

1.2.  Department action that is not part of the Contract

1.3. Presence of an underground utility main not described in the Contract or in a location
substantially different from that specified

1.4. Described facility rearrangement not rearranged as described, by the utility owner by the date
specified, unless the rearrangement is solely for the Contractor's convenience

1.5. Department's failure to obtain timely access to the right-of-way

1.6. Department's failure to review a submittal or provide notification in the time specified

2. critical delay: Excusable delay that extends the scheduled completion date
3. concurrent delay: Occurrence of at least 2 of the following events in the same period of time, either
partially or entirely:
3.1. Critical delay
3.2. Delay to a controlling activity caused by you
3.3.  Non-working day
Replace "project” in the definition of "scheduled completion date" in section 1-1.07B with:
10-19-12
work
Add to section 1-1.07B:
10-19-12
Contract time: Number of original working days as adjusted by any time adjustment.
06-20-12

Disadvantaged Business Enterprise: Disadvantaged Business Enterprise as defined in 49 CFR 26.5.
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Replace "PO BOX 911" in the District 3 mailing address in the table in section 1-1.08 with:

04-20-12
703 B ST

Replace the Web site for the Department of General Services, Office of Small Business and DVBE
Services in the table in section 1-1.11 with:

11-15-13
http://www.dgs.ca.gov/dgs/ProgramsServices/BusServices.aspx

Replace "--" for the telephone number for the Office Engineer in the table in section 1-1.11 with:

02-27-15
(916) 227-6299
AAAAANAANAAAANAAAANANAAAANAAAANAANAANAANAANAN
2 BIDDING
04-10-15
Replace the headings and paragraphs in section 2 with:
02-21-14

2-1.01 GENERAL
Section 2 includes specifications related to bid eligibility and the bidding process.

The electronic bid specifications in section 2 apply if Electronic Bidding Contract is shown on the cover of
the Notice to Bidders and Special Provisions.

2-1.02 BID INELIGIBILITY

A firm that has provided architectural or engineering services to the Department for this contract before
bid submittal for this contract is prohibited from any of the following:

1. Submitting a bid
2. Subcontracting for a part of the work
3. Supplying materials

2-1.03 RESERVED

02-27-15
2-1.04 CONTRACTOR REGISTRATION
No contractor or subcontractor may be listed on a bid proposal for a public works project (submitted on or
after March 1, 2015) unless registered with the Department of Industrial Relations pursuant to Labor
Code section 1725.5 [with limited exceptions from this requirement for bid purposes only under Labor
Code section 1771.1(a)].

02-21-14
2-1.05 RESERVED

10-17-14
2-1.06 BID DOCUMENTS

01-23-15

2-1.06A General
The Bid book includes bid forms and certifications. For an electronic bid, the Bid book includes forms not
available through the electronic bidding service.

The Notice to Bidders and Special Provisions includes the Notice to Bidders, revised standard
specifications, and special provisions.
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The Bid book, including Bid book forms not available through the electronic bidding service, Notice to
Bidders and Special Provisions, project plans, and any addenda to these documents may be accessed at
the Bidders' Exchange website.

The Standard Specifications and Standard Plans may be viewed at the Bidders' Exchange website and
may be purchased at the Publication Distribution Unit.

10-17-14
2-1.06B Supplemental Project Information

The Department makes supplemental information available as specified in the special provisions.
Logs of test borings are supplemental project information.

If an Information Handout or cross sections are available, you may view them at the Contract Plans and
Special Provisions link at the Bidders' Exchange website.

If rock cores are available, you may view them by sending a request to Coreroom@dot.ca.gov.

If other supplemental project information is available for inspection, you may view it by phoning in a
request.

Make your request at least 7 days before viewing. Include in your request:

1. District-County-Route

2. Contract number

3. Viewing date

4. Contact information, including telephone number

For rock cores, also include the bridge number in your request.
If bridge as-built drawings are available:

1. For a project in District 1 through 6 or 10, you may request them from the Office of Structure
Maintenance and Investigations, fax (916) 227-8357

2. Foraprojectin District 7, 8, 9, 11, or 12, you may request them from the Office of Structure
Maintenance and Investigations, fax (916) 227-8357, and they are available at the Office of Structure
Maintenance and Investigations, Los Angeles, CA, telephone (213) 897-0877

As-built drawings may not show existing dimensions and conditions. Where new construction dimensions
are dependent on existing bridge dimensions, verify the field dimensions and adjust dimensions of the
work to fit existing conditions.

2-1.06C-2-1.06D Reserved
2-1.07 JOB SITE AND DOCUMENT EXAMINATION

Examine the job site and bid documents. Notify the Department of apparent errors and patent ambiguities
in the plans, specifications, and Bid Item List. Failure to do so may result in rejection of a bid or rescission
of an award.

Bid submission is your acknowledgment that you have examined the job site and bid documents and are
satisfied with:

General and local conditions to be encountered

Character, quality, and scope of work to be performed

Quantities of materials to be furnished

Character, quality, and quantity of surface and subsurface materials or obstacles
Requirements of the contract

aop@DO~

02-21-14
2-1.08 RESERVED

2-1.09 BID ITEM LIST
Submit a bid based on the bid item quantities the Department shows on the Bid ltem List.
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02-27-15
2-1.10 SUBCONTRACTOR LIST
On the Subcontractor List form, list each subcontractor to perform work in an amount in excess of 1/2 of 1
percent of the total bid or $10,000, whichever is greater (Pub Cont Code § 4100 et seq.).

For each subcontractor listed, the Subcontractor List form must show:

Business name and the location of its place of business.

California contractor license number for a non-federal-aid contract.

Public works contractor registration number

Portion of work it will perform. Show the portion of the work by:

4.1. Bid item numbers for the subcontracted work

4.2. Percentage of the subcontracted work for each bid item listed

4.3. Description of the subcontracted work if the percentage of the bid item listed is less than 100
percent

pOpO~

02-21-14
2-1.11 RESERVED

01-23-15
2-1.12 DISADVANTAGED BUSINESS ENTERPRISES

2-1.12A General
Section 2-1.12 applies to a federal-aid contract.

Under 49 CFR 26.13(b):

The contractor, sub recipient or subcontractor shall not discriminate on the basis of race, color,
national origin, or sex in the performance of this contract. The contractor shall carry out applicable
requirements of 49 CFR part 26 in the award and administration of DOT-assisted contracts. Failure
by the contractor to carry out these requirements is a material breach of this contract, which may
result in the termination of this contract or such other remedy as the recipient deems appropriate,
which may include, but is not limited to:

(1)  Withholding monthly progress payments;

(2)  Assessing sanctions;

(3) Liquidated damages; and/or

(4)  Disqualifying the contractor from future bidding as non-responsible.

Include this assurance in each subcontract you sign with a subcontractor.

2-1.12B Disadvantaged Business Enterprise Goal
2-1.12B(1) General
Section 2-1.12B applies if a DBE goal is shown on the Notice to Bidders.

The Department shows a goal for DBEs to comply with the DBE program objectives provided in 49 CFR
26.1.

Make work available to DBEs and select work parts consistent with available DBEs, including
subcontractors, suppliers, service providers, and truckers.

Meet the DBE goal shown on the Notice to Bidders or demonstrate that you made adequate good faith
efforts to meet this goal.

You are responsible to verify at bid opening the DBE firm is certified as a DBE by the California Unified
Certification Program and possess the work codes applicable to the type of work the firm will perform on
the Contract.

Determine that selected DBEs perform a commercially useful function for the type of work the DBE will
perform on the Contract as provided in 49 CFR 26.55(c)(1)—(4). Under 49 CFR 26.55(c)(1)—(4), the DBE
must be responsible for the execution of a distinct element of work and must carry out its responsibility by
actually performing, managing, and supervising the work.
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All DBE participation will count toward the Department's federally-mandated statewide overall DBE goal.

Credit for materials or supplies you purchase from DBEs will be evaluated on a contract-by-contract basis
and counts toward the goal in the following manner:

1. 100 percent if the materials or supplies are obtained from a DBE manufacturer.

2. 60 percent if the materials or supplies are obtained from a DBE regular dealer.

3. Only fees, commissions, and charges for assistance in the procurement and delivery of materials or
supplies, if they are obtained from a DBE that is neither a manufacturer nor regular dealer. 49 CFR
26.55 defines "manufacturer” and "regular dealer."

You receive credit toward the goal if you employ a DBE trucking company that is performing a
commercially useful function. The Department uses the following factors in determining whether a DBE
trucking company is performing a commercially useful function:

+ The DBE must be responsible for the management and supervision of the entire trucking operation
for which it is responsible on a particular contract, and there cannot be a contrived arrangement for
the purpose of meeting DBE goals.

+ The DBE must itself own and operate at least one fully licensed, insured, and operational truck used
on the contract.

+ The DBE receives credit for the total value of the transportation services it provides on the Contract
using trucks it owns, insures, and operates using drivers it employs.

+ The DBE may lease trucks from another DBE firm, including an owner-operator who is certified as a
DBE. The DBE who leases trucks from another DBE receives credit for the total value of the
transportation services the lessee DBE provides on the Contract.

+ The DBE may lease trucks without drivers from a non-DBE truck leasing company. If the DBE leases
trucks from a non-DBE truck leasing company and uses its own employees as drivers, it is entitled to
credit for the total value of these hauling services.

+ Alease must indicate that the DBE has exclusive use of and control over the truck. This does not
preclude the leased truck from working for others during the term of the lease with the consent of the
DBE, so long as the lease gives the DBE absolute priority for use of the leased truck. Leased trucks
must display the name and identification number of the DBE.

[49 Fed Reg 59595 (10/2/14) (to be codified at 49 CFR 26.55(d)]

04-10-15
2-1.12B(2) DBE Commitment Submittal

Submit DBE information under section 2-1.33.

Submit a copy of the quote from each DBE shown on the DBE Commitment form that describes the type
and dollar amount of work shown on the form. Submit a DBE Confirmation form for each DBE shown on
the DBE Commitment form to establish that it will be participating in the Contract in the type and dollar
amount of work shown on the form. If a DBE is participating as a joint venture partner, submit a copy of
the joint venture agreement.

01-23-15
2-1.12B(3) DBE Good Faith Efforts Submittal
You can meet the DBE requirements by either documenting commitments to DBEs to meet the Contract
goal or by documenting adequate good faith efforts to meet the Contract goal. An adequate good faith
effort means that the bidder must show that it took all necessary and reasonable steps to achieve a DBE
goal that, by their scope, intensity, and appropriateness to the objective, could reasonably be expected to
meet the DBE goal.

If you have not met the DBE goal, complete and submit the DBE Good Faith Efforts Documentation form
under section 2-1.33 showing that you made adequate good faith efforts to meet the goal. Only good faith
efforts directed toward obtaining participation by DBEs are considered.

Submit good faith efforts documentation within the specified time to protect your eligibility for award of the
contract in the event the Department finds that the DBE goal has not been met.

Refer to 49 CFR 26 app A for guidance regarding evaluation of good faith efforts to meet the DBE goal.
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The Department considers DBE commitments of other bidders in determining whether the low bidder
made good faith efforts to meet the DBE goal.

02-21-14
2-1.13-2-1.14 RESERVED
2-1.15 DISABLED VETERAN BUSINESS ENTERPRISES
2-1.15A General
Section 2-1.15 applies to a non-federal-aid contract.

Take necessary and reasonable steps to ensure that DVBEs have the opportunity to participate in the
Contract.

Comply with Mil & Vet Code § 999 et seq.
2-1.15B Projects $5 Million or Less

Section 2-1.15B applies to a project with an estimated cost of $5 million or less.

Make work available to DVBEs and select work parts consistent with available DVBE subcontractors and
suppliers.

Meet the goal shown on the Notice to Bidders.

Complete and submit the Certified DVBE Summary form under section 2-1.33. List all DVBE patrticipation
on this form.

If a DVBE joint venture is used, submit the joint venture agreement with the Certified DVBE Summary
form.

List each 1st-tier DVBE subcontractor on the Subcontractor List form regardless of percentage of the total
bid.

2-1.15C Projects More Than $5 Million

2-1.15C(1) General

Section 2-1.15C applies to a project with an estimated cost of more than $5 million.

The Department encourages bidders to obtain DVBE participation to ensure the Department achieves its
State-mandated overall DVBE goal.

If you obtain DVBE participation:

1. Complete and submit the Certified DVBE Summary form under section 2-1.33. List all DVBE
participation on this form.

2. List each 1st tier DVBE subcontractor in the Subcontractor List form regardless of percentage of the
total bid.

If a DVBE joint venture is used, submit the joint venture agreement with the Certified DVBE Summary
form.

2-1.15C(2) DVBE Incentive

The Department grants a DVBE incentive to each bidder who achieves a DVBE patrticipation of 1 percent
or greater (Mil & Vet Code 999.5 and Code of Regs § 1896.98 et seq.).

To receive this incentive, submit the Certified DVBE Summary form under section 2-1.33.

Bidders other than the apparent low bidder, the 2nd low bidder, and the 3rd low bidder may be required to
submit the Certified DVBE Summary form if the bid ranking changes. If the Department requests a
Certified DVBE Summary form from you, submit the completed form within 4 business days of the
request.

2-1.15C(3) Incentive Evaluation

The Department applies the small business and non—small business preference during bid verification
and proceeds with the evaluation specified below for DVBE incentive.
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The DVBE incentive is a reduction, for bid comparison only, in the total bid submitted by the lesser of the
following amounts:

1. Percentage of DVBE achievement rounded to 2 decimal places of the verified total bid of the low
bidder

2. 5 percent of the verified total bid of the low bidder

3. $250,000

The Department applies DVBE incentive and determines whether bid ranking changes.

A non—small business bidder cannot displace a small business bidder. However, a small business bidder
with higher DVBE achievement can displace another small business bidder.

The Department proceeds with awarding the contract to the new low bidder and posts the new verified bid
results at the Department's Web site.

2-1.16-2-1.17 RESERVED

2-1.18 SMALL BUSINESS AND NON-SMALL BUSINESS SUBCONTRACTOR PREFERENCES
2-1.18A General

Section 2-1.18 applies to a non-federal-aid contract.

The Department applies small business preferences and non—small business preferences under Govt
Code § 14835 et seq. and 2 CA Code of Regs § 1896 et seq.

Any contractor, subcontractor, supplier, or service provider who qualifies as a small business is
encouraged to apply for certification as a small business by submitting its application to the Department of
General Services, Office of Small Business and DVBE Services.

Contract award is based on the total bid, not the reduced bid.

2-1.18B Small Business Preference

The Department allows a bidder certified as a small business by the Department of General Services,
Office of Small Business and DVBE Services, a preference if:

1. Bidder submitted a completed Request for Small Business Preference or Non—Small Business
Preference form with its bid
2. Low bidder did not request the preference or is not certified as a small business

The bidder's signature on the Request for Small Business Preference or Non—Small Business Preference
form certifies that the bidder is certified as a small business at the date and time of bid or has submitted a
complete application to the Department of General Services. The complete application and any required
substantiating documentation must be received by the Department of General Services by 5:00 p.m. on
the bid opening date.

The Department of General Services determines whether a bidder was certified on the bid opening date.
The Department of Transportation confirms the bidder's status as a small business before applying the
small business preference.

The small business preference is a reduction for bid comparison in the total bid submitted by the small
business contractor by the lesser of the following amounts:

1. 5 percent of the verified total bid of the low bidder
2. $50,000

If the Department determines that a certified small business bidder is the low bidder after the application
of the small business preference, the Department does not consider a request for non—small business
preference.

2-1.18C Non-Small Business Subcontractor Preference

The Department allows a bidder not certified as a small business by the Department of General Services,
Office of Small Business and DVBE Services, a preference if:
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1. Bidder submitted a completed Request for Small Business Preference or Non—Small Business
Preference form with its bid

2. Certified Small Business Listing for the Non—Small Business Preference form shows that you are
subcontracting at least 25 percent to certified small businesses

Each listed subcontractor and supplier must be certified as a small business at the date and time of bid or
must have submitted a complete application to the Department of General Services. The complete
application and any required substantiating documentation must be received by the Department of
General Services by 5:00 p.m. on the bid opening date.

The non—small business subcontractor preference is a reduction for bid comparison in the total bid
submitted by the non—small business contractor requesting the preference by the lesser of the following
amounts:

1. 5 percent of the verified total bid of the low bidder
2. $50,000

2-1.19-2-1.26 RESERVED
2-1.27 CALIFORNIA COMPANIES
Section 2-1.27 applies to a non-federal-aid contract.

Under Pub Cont Code § 6107, the Department gives preference to a "California company," as defined, for
bid comparison purposes over a nonresident contractor from any state that gives or requires a preference
to be given to contractors from that state on its public entity construction contracts.

Complete a California Company Preference form.

The California company reciprocal preference amount is equal to the preference amount applied by the
state of the nonresident contractor with the lowest responsive bid unless the California company is
eligible for a small business preference or a non—small business subcontractor preference, in which case
the preference amount is the greater of the two, but not both.

If the low bidder is not a California company and a California company's bid with reciprocal preference is
equal to or less than the lowest bid, the Department awards the contract to the California company on the
basis of its total bid.

2-1.28 RESERVED

2-1.29 OPT OUT OF PAYMENT ADJUSTMENTS FOR PRICE INDEX FLUCTUATIONS

You may opt out of the payment adjustments for price index fluctuations specified in section 9-1.07. To
opt out, submit a completed Opt Out of Payment Adjustments for Price Index Fluctuations form under
section 2-1.33.

2-1.30-2-1.32 RESERVED

02-27-15
2-1.33 BID DOCUMENT COMPLETION AND SUBMITTAL

2-1.33A General
Complete the forms in the Bid book.

Use the forms provided by the Department except as otherwise specified for a bidder's bond.

Do not fax forms except for the copies of forms with the public works contractor registration number
submitted after the time of bid. Fax these copies to (916) 227-6282.

Submit the forms and copies of the forms to the Office Engineer.
Failure to submit the forms and information as specified may result in a nonresponsive bid.

If an agent other than the authorized corporate officer or a partnership member signs the bid, file a Power
of Attorney with the Department either before opening bids or with the bid. Otherwise, the bid may be
nonresponsive.
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2-1.33B Electronic Bids
Section 2-1.33B applies to electronic bids.

For an electronic bid, complete and submit the electronic portion of the Bid book under the Electronic
Bidding Guide at the Bidders' Exchange website and submit the paper forms as specified for a paper bid.

Your authorized digital signature is your confirmation of and agreement to all certifications and statements
contained in the Bid book.

On forms and certifications that you submit through the electronic bidding service, you agree that each
form and certification where a signature is required is deemed as having your signature.

2-1.33C Paper Bids

Section 2-1.33C applies to paper bids.

Submit your bid and any Bid book forms after you submit your bid:

1. Under sealed cover
2. Marked as a bid
3. Identifying the contract number and the bid opening date

2-1.33D Bid Form Submittal Schedules
2-1.33D(1) General

The Bid book includes forms specific to the contract. The deadlines for the submittal of the forms vary
depending on the requirements of each contract. Determine the requirements of the contract and submit
the forms based on the applicable schedule specified in section 2-1.33D.

Bid forms and information on the form that are due after the time of bid may be submitted at the time of
bid.

2-1.33D(2) Federal-Aid Contracts

2-1.33D(2)(a) General

Section 2-1.33D(2) applies to a federal-aid contract.

04-10-15
2-1.33D(2)(b) Contracts with a DBE Goal

Section 2-1.33D(2)(b) applies if a DBE goal is shown on the Notice to Bidders.

Submit the bid forms according to the schedule shown in the following table:
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Bid Form Submittal Schedule for a
Federal-Aid Contract with a DBE Goal

Form

Submittal deadline

Bid to the Department of Transportation

Time of bid except for the public works contractor
registration number

Copy of the Bid to the Department of
Transportation as submitted at the time of bid with
the public works contractor registration number

10 days after bid opening

Subcontractor List

Time of bid except for the public works contractor
registration number

Copy of the Subcontractor List as submitted at the
time of bid with the public works contractor
registration number

10 days after bid opening

Small Business Status

Time of bid

Opt Out of Payment Adjustments for Price Index
Fluctuations®

Time of bid

DBE Commitment

No later than 4 p.m. on the 4th business day after
bid opening

DBE Confirmation

No later than 4 p.m. on the 4th business day after
bid opening

DBE Good Faith Efforts Documentation

No later than 4 p.m. on the 4th business day after
bid opening

4Submit only if you choose the option.

2-1.33D(2)(c) Contracts without a DBE Goal
Reserved

2-1.33D(2)(d)—-2-1.33D(2)(h) Reserved

2-1.33D(3) Non-Federal-Aid Contracts
2-1.33D(3)(a) General

02-27-15

Section 2-1.33D(3) applies to non-federal-aid contracts.

2-1.33D(3)(b) Contracts with a DVBE Goal

Section 2-1.33D(3)(b) applies if a DVBE goal is shown on the Notice to Bidders.
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Submit the bid forms according to the schedule shown in the following table:

Bid Form Submittal Schedule for a
Non-Federal-Aid Contract with a DVBE Goal

Form

Submittal deadline

Bid to the Department of Transportation

Time of bid except for the public works contractor
registration number for a joint-venture contract

For a joint-venture contract, copy of the Bid to the
Department of Transportation as submitted at the
time of bid with the public works contractor
registration number

10 days after bid opening

Subcontractor List

Time of bid

Opt Out of Payment Adjustments for Price Index
Fluctuations®

Time of bid

Certified DVBE Summary

No later than 4 p.m. on the 4th business day after

bid opening
California Company Preference Time of bid
Request for Small Business Preference or Non— Time of bid

Small Business Preference?®

Certified Small Business Listing for the Non—Small
Business Preference®

No later than 4 p.m. on the 2nd business day after
bid opening

#Submit only if you choose the option or preference.

2-1.33D(3)(c) Contracts without a DVBE Goal
Reserved

2-1.33D(3)(d)—2-1.33D(3)(h) Reserved
2-1.33D(4)—2-1.33D(9) Reserved

2-1.34 BIDDER'S SECURITY

02-21-14

Submit one of the following forms of bidder's security equal to at least 10 percent of the bid:

Cash
Cashier's check
Certified check

oD~

Signed bidder's bond by an admitted surety insurer
For an electronic bid, electronic bidder's bond by an admitted surety insurer submitted using an

electronic registry service approved by the Department.

Submit cash, cashier’s check, certified check, or bidder's bond to the Department at the Bidders

Exchange before the bid opening time.

Submit electronic bidder’s bond with the electronic bid.

If using a bidder's bond, you may use the form in the Bid book. If you do not use the form in the Bid book,

use a form containing the same information.

2-1.35-2-1.39 RESERVED
2-1.40 BID WITHDRAWAL
For a paper bid:

1. An authorized agent may withdraw a bid before the bid opening date and time by submitting a written
bid withdrawal request at the location where the bid was submitted. Withdrawing a bid does not

prevent you from submitting a new bid.

2. After the bid opening time, you cannot withdraw a bid.

For an electronic bid:

1. Bids are not filed with the Department until the date and time of bid opening.
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2. A bidder may withdraw or revise a bid after it has been submitted to the electronic bidding service if
this is done before the bid opening date and time.

2-1.41-2-1.42 RESERVED
2-1.43 BID OPENING
The Department publicly opens and reads bids at the time and place shown on the Notice to Bidders.

2-1.44-2-1.45 RESERVED
2-1.46 DEPARTMENT'S DECISION ON BID
The Department's decision on the bid amount is final.

The Department may reject:

1. All bids
2. A nonresponsive bid

2-1.47 BID RELIEF

The Department may grant bid relief under Pub Cont Code § 5100 et seq. Submit any request for bid
relief to the Office Engineer. The Relief of Bid Request form is available at the Department's website.
2-1.48 RESERVED

2-1.49 SUBMITTAL FAILURE HISTORY

The Department considers a bidder's past failure to submit documents required after bid opening in
determining a bidder's responsibility.

2-1.50 BID RIGGING

Section 2-1.50 applies to a federal-aid contract.

The U.S. Department of Transportation (DOT) provides a toll-free hotline to report bid rigging activities.
Use the hotline to report bid rigging, bidder collusion, and other fraudulent activities. The hotline number
is (800) 424-9071. The service is available 24 hours 7 days a week and is confidential and anonymous..

The hotline is part of the DOT's effort to identify and investigate highway construction contract fraud and
abuse and is operated under the direction of the DOT Inspector General.

AAAAAAAANAAANNAANAAANAAAAANAAAAAAAANANAAANAANANRN

3 CONTRACT AWARD AND EXECUTION

02-27-15
Replace section 3-1.02 with:

02-21-14
3-1.02 CONSIDERATION OF BIDS

3-1.02A General
For a lump sum based bid, the Department compares bids based on the total price.

For a unit price based bid, the Department compares bids based on the sum of the item totals.

For a cost plus time based bid, the Department compares bids based on the sum of the item totals and
the total bid for time.

3-1.02B Tied Bids
The Department breaks a tied bid with a coin toss except:

1. If a small business bidder and a non—small business bidder request preferences and the reductions
result in a tied bid, the Department awards the contract to the small business bidder.
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2. If a DVBE small business bidder and a non-DVBE small business bidder request preferences and the
reduction results in a tied bid, the Department awards the contract to the DVBE small business
bidder.

Replace section 3-1.03 with:

02-27-15
3-1.03 CONTRACTOR REGISTRATION

No contractor or subcontractor may be awarded a contract for public work on a public works project
(awarded on or after April 1, 2015) unless registered with the Department of Industrial Relations pursuant
to Labor Code section 1725.5.

Add to the end of section 3-1.04:

10-19-12
You may request to extend the award period by faxing a request to (916) 227-6282 before 4:00 p.m. on
the last day of the award period. If you do not make this request, after the specified award period:

1. Your bid becomes invalid
2. You are not eligible for the award of the contract

Replace the paragraph in section 3-1.11 with:

10-19-12
Complete and deliver to the Office Engineer a Payee Data Record when requested by the Department.

Replace section 3-1.12 with:

01-23-15
3-1.12 RESERVED

Replace section 3-1.13 with:
07-27-12
3-1.13 FORM FHWA-1273
For a federal-aid contract, form FHWA-1273 is included with the Contract form in the documents sent to
the successful bidder for execution. Comply with its provisions. Interpret the training and promotion
section as specified in section 7-1.11A.

01-23-15
Delete items 4 and 6 of the 2nd paragraph of section 3-1.18.
02-27-15
Delete the 3rd paragraph of section 3-1.18.
Replace "For all other contracts, the" in the 4th paragraph of section 3-1.18 with:
02-27-15

The
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5 CONTROL OF WORK
04-24-15
Add between "million" and ", professionally” in the 3rd paragraph of section 5-1.09A:

10-19-12
and 100 or more working days
Add to the list in the 4th paragraph of section 5-1.09A:
10-19-12
9. Considering discussing with and involving all stakeholders in evaluating potential VECPs
Add to the end of item 1.1 in the list in the 7th paragraph of section 5-1.09A:
10-19-12
, including VECPs
Replace the 1st paragraph of section 5-1.09C with:
10-19-12

For a contract with a total bid over $10 million and 100 or more working days, training in partnering skills
development is required.

10-19-12
Delete the 2nd paragraph of section 5-1.09C.
Replace "at least 2 representatives” in the 5th paragraph of section 5-1.09C with:
10-19-12
field supervisory personnel
Replace the 8th paragraph of section 5-1.13A with:
04-24-15

Each subcontractor must have an active and valid:

1. State contractor license with a classification appropriate for the work to be performed (Bus & Prof
Code § 7000 et seq.)
2. Public works contractor registration number with the Department of Industrial Relations

Replace section 5-1.13B with:

01-23-15
5-1.13B Disadvantaged Business Enterprises

5-1.13B(1) General
Section 5-1.13B applies to a federal-aid contract.
Use each DBE as listed on the DBE Commitment form unless you receive authorization for a substitution.

Ensure that all subcontracts and agreements with DBEs to supply labor or materials are performed under
49 CFR 26.

Maintain records, including:
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1. Name and business address of each 1st-tier subcontractor

2. Name and business address of each DBE subcontractor, DBE vendor, and DBE trucking company,
regardless of tier

3. Date of payment and total amount paid to each business

If you are a DBE contractor, include the date of work performed by your own forces and the
corresponding value of the work.

Before the 15th day of each month for the previous month's work, submit:

1. Monthly DBE Trucking Verification form
2. Monthly DBE Payment form

If a DBE is decertified before completing its work, the DBE must notify you in writing of the decertification
date. If a business becomes a certified DBE before completing its work, the business must notify you in
writing of the certification date. Submit the notifications. Upon work completion, complete a
Disadvantaged Business Enterprises (DBE) Certification Status Change form. Submit the form within 30
days of Contract acceptance.

Upon work completion, complete a Final Report — Utilization of Disadvantaged Business Enterprises
(DBE), First-Tier Subcontractors form. Submit it within 30 days of Contract acceptance. The Department
withholds $10,000 until the form is submitted. The Department releases the withhold upon submission of
the completed form.

04-10-15
5-1.13B(2) Performance of Disadvantaged Business Enterprises

Section 5-1.13(B)(2) applies if a DBE goal is shown on the Notice to Bidders.
DBEs must perform work or supply materials as listed on the DBE Commitment form.

Do not terminate or substitute a listed DBE for convenience and perform the work with your own forces or
those of an affiliate, a non-DBE firm, or another DBE firm or obtain materials from other sources without
authorization from the Department.

The Department authorizes a request to use other forces or sources of materials if it shows any of the
following justifications:

1. Listed DBE fails or refuses to execute a written contract based on the plans and specifications for the
project.

2. You stipulated that a bond is a condition of executing the subcontract and the listed DBE fails to meet

your bond requirements.

Work requires a contractor license and the listed DBE does not have a valid license under the

Contractors License Law.

Listed DBE fails or refuses to perform the work or furnish the listed materials.

Listed DBE's work is unsatisfactory and not in compliance with the Contract.

Listed DBE is ineligible to work on the project because of suspension or debarment.

Listed DBE becomes bankrupt or insolvent.

Listed DBE voluntarily withdraws with written notice from the Contract.

Listed DBE is ineligible to receive credit for the type of work required.

0. Listed DBE owner dies or becomes disabled resulting in the inability to perform the work on the
Contract.

11. Department determines other documented good cause under 49 CFR 26.53.

w

SO NO O

Notify the original DBE of your intent to use other forces or material sources and provide the reasons.
Provide the DBE with 5 business days to respond to your notice and advise you and the Department of
the reasons why the use of other forces or sources of materials should not occur. Your request to use
other forces or material sources must include:

1. 1 or more of the reasons listed in the preceding paragraph
2. Notices from you to the DBE regarding the request
3. Notices from the DBE to you regarding the request
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If the Department authorizes the termination or substitution of a listed DBE, make good faith efforts to find
another DBE. The substitute DBE must (1) perform at least the same dollar amount of work as the original
DBE under the Contract to the extent needed to meet the DBE goal and (2) be certified as a DBE with the
work code applicable to the type of work the DBE will perform on the Contract at the time of your request
for substitution. Submit your documentation of good faith efforts within 7 days of your request for
authorization of the substitution. The Department may authorize a 7-day extension of this submittal period
at your request. Refer to 49 CFR 26 app A for guidance regarding evaluation of good faith efforts to meet
the DBE goal.

Unless the Department authorizes a request to terminate or substitute a listed DBE, the Department does
not pay for work unless it is performed or supplied by the DBE listed on the DBE Commitment form. You
may be subject to other sanctions under 49 CFR 26.

Replace the paragraphs of section 5-1.13C with:

11-15-13
Section 5-1.13C applies to a non-federal-aid contract.

Use each DVBE as shown on the Certified DVBE Summary form unless you receive authorization from
the Department for a substitution. The substitute must be another DVBE unless DVBEs are not available,
in which case, you must substitute with a small business. Any authorization for a substitute is contingent
upon the Department of General Services' approval of the substitute.

The requirement that DVBEs be certified by the bid opening date does not apply to DVBE substitutions
after Contract award.

The Department authorizes substitutions for any of the reasons provided in 2 CA Code of Regs §
1896.73.

Include in your substitution request:

1. Copy of the written notice issued to the DVBE with proof of delivery
2. Copy of the DVBE's response to the notice
3. Name and certification number of the listed DVBE and the proposed substitute

Requests for substitutions of a listed DVBE with a small business must include documentation of the
unavailability of DVBEs, including:

1. Contact with the small business/DVBE advocate from the Department and the Department of
Veterans Affairs

2. Search results from the Department of General Services' website of available DVBEs

3. Communication with a DVBE community organization nearest the job site, if applicable

4. Documented communication with the DVBE and small businesses describing the work to be
performed, the percentage of the total bid, the corresponding dollar amount, and the responses to the
communication

The Department forwards your substitution request to the Department of General Services. The
Department of General Services issues a notice of approval or denial. The Department provides you this
notice.

If you fail to use a listed DVBE without an authorized substitution request, the Department issues a
penalty of up to 10 percent of the dollar amount of the work of the listed DVBE.

Maintain records of subcontracts made with DVBEs. Include in the records:

1. Name and business address of each business
2. Total amount paid to each business

For the purpose of determining compliance with Pub Cont Code § 10115 et seq.:
1. Upon work completion, complete and submit Final Report - Utilization of Disabled Veteran Business
Enterprises (DVBE) State Funded Projects Only form.
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2. Upon reasonable notice and during normal business hours, permit access to its premises for the
purposes of:
2.1. Interviewing employees.
2.2. Inspecting and copying books, records, accounts and other material that may be relevant to a
matter under investigation.

Replace "Reserved" in section 5-1.20C with:

10-19-12
If the Contract includes an agreement with a railroad company, the Department makes the provisions of
the agreement available in the Information Handout in the document titled "Railroad Relations and
Insurance Requirements." Comply with the requirements in the document.

Replace section 5-1.20E with:

05-30-14
5-1.20E Water Meter Charges

Section 5-1.20E applies if a bid item for water meter charges is shown on the Bid Item List. The charges
are specified in a special provision for section 5-1.20E.

The local water authority will install the water meters.
The charges by the local water authority include:

1. Furnishing and installing each water meter

2. Connecting to the local water authority's main water line, including any required hot tap or tee
3. Furnishing and installing an extension pipe from the main water line to the water meter

4. Sterilizing the extension pipe

Make arrangements and pay the charges for the installation of the water meters.

If a charge is changed at the time of installation, the Department adjusts the lump sum price based on the
difference between the specified charges and the changed charges.

Replace section 5-1.20F with:

05-30-14
5-1.20F Irrigation Water Service Charges
Reserved
Add between the 2nd and 3rd paragraphs of section 5-1.23A:
10-19-12
Submit action and informational submittals to the Engineer.
Add between the 5th and 6th paragraphs of section 5-1.23B(1):
07-19-13
For a revised submittal, allow the same number of days for review as for the original submittal.
07-19-13

Delete the 1st sentence in the 10th paragraph of section 5-1.23B(2).
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Add to the list in the 1st paragraph of section 5-1.36A:

07-19-13
10. Survey monuments
Add to section 5-1.36C:
07-20-12
If the Contract does not include an agreement with a railroad company, do not allow personnel or
equipment on railroad property.
Prevent material, equipment, and debris from falling onto railroad property.
Add to section 5-1.36:
07-19-13

5-1.36E Survey Monuments
Protect survey monuments on and off the highway. Upon discovery of a survey monument not identified
and located immediately:

1. Stop work near the monument
2. Notify the Engineer

Do not resume work near the monument until authorized.

Add between the 1st and 2nd paragraphs of section 5-1.37A:

10-19-12
Do not remove any padlock used to secure a portion of the work until the Engineer is present to replace it.
Notify the Engineer at least 3 days before removing the lock.

Replace the 1st sentence of the 1st paragraph of section 5-1.39C(2) with:

10-19-12
Section 5-1.39C(2) applies if a plant establishment period of 3 years or more is shown on the Notice to
Bidders.

Replace "working days" in the 1st paragraph of section 5-1.43E(1)(a) with:

10-19-12
original working days
Replace "settled” in the last paragraph of section 5-1.43E(1)(d) with:
04-10-15
resolved
Replace items 3.1 and 3.2 in the list in the paragraph of section 5-1.43E(3)(b) with:
04-24-15

3.1.  One-time objection to the other's candidate without stating a reason
3.2. Objection to any of the other's subsequent candidates based on a specific breach of the
candidate's responsibilities or qualifications under items 1 and 2 above
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6 CONTROL OF MATERIALS
07-19-13
Replace section 6-2.05C with:

04-19-13
6-2.05C Steel and Iron Materials

Steel and iron materials must be melted and manufactured in the United States except:

1. Foreign pig iron and processed, pelletized, and reduced iron ore may be used in the domestic
production of the steel and iron materials

2. If the total combined cost of the materials does not exceed the greater of 0.1 percent of the total bid
or $2,500, materials produced outside the United States may be used if authorized

Furnish steel and iron materials to be incorporated into the work with certificates of compliance and
certified mill test reports. Mill test reports must indicate where the steel and iron were melted and
manufactured.

All melting and manufacturing processes for these materials, including an application of a coating, must
occur in the United States. Coating includes all processes that protect or enhance the value of the
material to which the coating is applied.

Replace "Precast concrete members specified section 11-2" in the table in section 6-3.05B with:

07-19-13
Precast concrete members specified as tier 1 or tier 2 in section 90-4.01D(1)
AAANAAAAAAAAANAANAANAAANAAAANAAANAANAAANAAANAAANANAANN
7 LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC
02-27-15
Replace "§§ 1727 and 1770-1815" in the 1st sentence of the 1st paragraph of section 7-1.02K(1)
with:
02-27-15
§ 1720 et seq.
Replace "$50" in the 1st sentence in the 6th paragraph of section 7-1.02K(2) with:
07-19-13
$200
Replace "$25" in the 2nd sentence in the 13th paragraph of section 7-1.02K(3) with:
07-19-13
$100
05-30-14

Delete "water or" in the 9th paragraph of section 7-1.03.
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Replace "20 days" in the 14th paragraph of section 7-1.04 with:

09-16-11
25 days
Replace "90 days" in the 14th paragraph of section 7-1.04 with:
09-16-11
125 days
Add between the 18th and 19th paragraphs of section 7-1.04:
09-16-11

Temporary facilities that could be a hazard to public safety if improperly designed must comply with
design requirements described in the Contract for those facilities or, if none are described, with standard
design criteria or codes appropriate for the facility involved. Submit shop drawings and design
calculations for the temporary facilities and show the standard design criteria or codes used. Shop
drawings and supplemental calculations must be sealed and signed by an engineer who is registered as
a civil engineer in the State.

Replace the 2nd paragraph of section 7-1.11A with:
07-27-12
A copy of form FHWA-1273 is included in section 7-1.11B. The training and promotion section of section
I refers to training provisions as if they were included in the special provisions. The Department specifies
the provisions in section 7-1.11D of the Standard Specifications. If a number of trainees or apprentices is
required, the Department shows the number on the Notice to Bidders. Interpret each FHWA-1273 clause
shown in the following table as having the same meaning as the corresponding Department clause:

FHWA-1273 Nondiscrimination Clauses

FHWA-1273 FHWA-1273 clause Department clause
section

Training and In the event a special provision for training is provided | If section 7-1.11D applies,

Promotion under this contract, this subparagraph will be section 7-1.11D supersedes this
superseded as indicated in the special provision. subparagraph.

Records and | If on-the-job training is being required by special If the Contract requires on-the-

Reports provision, the contractor will be required to collect and | job training, collect and report
report training data. training data.

Replace the form in section 7-1.11B with:
07-20-12
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FHWA-1273 - Revised May 1, 2012

REQUIRED CONTRACT PROVISIONS
FEDERAL-AID CONSTRUCTION CONTRACTS

I General

1. MNondiscrimination

1. MNonsegregated Facilities

. Davis-Bacon and Related Act Provisions

V. Contract Work Hours and Safety Standards Act
Provisions

V1.  Subletting or Assigning the Contract

VI, Safety: Accident Prevention

VIll. False Statements Concemning Highway Projects

1.  Implementation of Clean Air Act and Federal Water
Pollution Control Act

X Compliance with Governmentwide Suspension and
Debarment Requirements

Xl.  Certification Regarding Use of Contract Funds for
Lobbying

ATTACHMENTS

A. Employment and Materials Preference for Appalachian
Development Highway System or Appalachian Local Access
Road Contracts (included in Appalachian contracts only)

I. GENERAL

1. Form FHWA-1273 must be physically incorporated in each
construction contract funded under Title 23 (excluding
emergency contracts solely intended for debris removal). The
contractor (or subcontractor) must insert this form in each
subcontract and further require its inclusion in all lower tier
subcontracts (excluding purchase orders, rental agreements
and other agreements for supplies or services).

The applicable requirements of Form FHWA-1273 are
incorporated by reference for work done under any purchase
order, rental agreement or agreement for other services. The
prime contractor shall be responsible for compliance by any
subcontractor, lower-tier subcontractor or service provider.

Form FHWA-1273 must be included in all Federal-aid design-
build contracts, in all subcontracts and in lower tier
subcontracts (excluding subcontracts for design services,
purchase orders, rental agreements and other agreements for
supplies or services). The design-builder shall be responsible
for compliance by any subcontractor, lower-tier subcontractor
or service provider.

Contracting agencies may reference Form FHWA-1273 in bid
proposal or request for proposal documents, however, the
Form FHWA-1273 must be physically incorporated (not
referenced) in all contracts, subcontracts and lower-tier
subcontracts (excluding purchase orders, rental agreements
and other agreements for supplies or services related to a
construction contract).

2. Subject to the applicability criteria noted in the following
sections, these contract provisions shall apply to all work
performed on the contract by the contractor's own organization
and with the assistance of workers under the contractor's
immediate superintendence and to all work performed on the
contract by piecework, station work, or by subcontract.

3. Abreach of any of the stipulations contained in these
Required Contract Provisions may be sufficient grounds for
withholding of progress payments, withholding of final
payment, termination of the contract, suspension / debarment
or any other action determined to be appropriate by the
contracting agency and FHWA.

4. Selection of Labor: During the performance of this contract,
the contractor shall not use convict labor for any purpose
within the limits of a construction project on a Federal-aid
highway unless it is labor performed by convicts who are on
parole, supervised release, or probation. The term Federal-aid
highway does not include roadways functionally classified as
local roads or rural minor collectors.

Il. NONDISCRIMINATION

The provisions of this section related to 23 CFR Part 230 are
applicable to all Federal-aid construction contracts and to all
related construction subcontracts of $10,000 or more. The
provisions of 23 CFR Part 230 are not applicable to material
supply, engineering, or architectural service contracts.

In addition, the contractor and all subcontractors must comply
with the following policies: Executive Order 11246, 41 CFR 60,
29 CFR 1625-1627, Title 23 USC Section 140, the
Rehabilitation Act of 1973, as amended (29 USC 794), Title VI
of the Civil Rights Act of 1964, as amended, and related
regulations including 49 CFR Parts 21, 26 and 27; and 23 CFR
Parts 200, 230, and 633.

The contractor and all subcontractors must comply with: the
requirements of the Equal Opportunity Clause in 41 CFR 60-
1.4(b) and, for all construction contracts exceeding $10,000,
the Standard Federal Equal Employment Opportunity
Construction Contract Specifications in 41 CFR 60-4.3.

MNote: The U.S. Department of Labor has exclusive authority to
determine compliance with Executive Order 11246 and the
policies of the Secretary of Labor including 41 CFR 60, and 29
CFR 1625-1627. The contracting agency and the FHWA have
the autheority and the responsibility to ensure compliance with
Title 23 USC Section 140, the Rehabilitation Act of 1973, as
amended (29 USC 794), and Title VI of the Civil Rights Act of
1964, as amended, and related regulations including 49 CFR
Parts 21, 26 and 27; and 23 CFR Parts 200, 230, and 633.

The following provision is adopted from 23 CFR 230, Appendix
A, with appropriate revisions to conform to the U.S.
Department of Labor (US DOL) and FHWA requirements.

1. Equal Employment Opportunity: Equal employment
opportunity (EEO) requirements not to discriminate and to take
affirmative action to assure equal opportunity as set forth
under laws, executive orders, rules, regulations (28 CFR 35,
29 CFR 1630, 29 CFR 1625-1627, 41 CFR 60 and 49 CFR 27)
and orders of the Secretary of Labor as modified by the
provisions prescribed herein, and imposed pursuant to 23
U.S.C. 140 shall constitute the EEO and specific affirmative
action standards for the contractor's project activities under
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this contract. The provisions of the Americans with Disabilities
Act of 1990 (42 U.S.C. 12101 et seq.) set forth under 28 CFR
35 and 29 CFR 1630 are incorporated by reference in this
contract. In the execution of this contract, the contractor
agrees to comply with the following minimum specific
requirement activities of EEO:

a. The contractor will work with the contracting agency and
the Federal Government to ensure that it has made every
good faith effort to provide egual opportunity with respect to all
of its terms and conditions of employment and in their review
of activities under the contract.

b. The contractor will accept as its operating policy the
following statement:

"It is the policy of this Company to assure that applicants
are employed, and that employees are treated during
employment, without regard to their race, religion, sex, color,
national origin, age or disability. Such action shall include:
employment, upgrading, demaotion, or transfer; recruitment or
recruitment advertising; layoff or termination; rates of pay or
other forms of compensation; and selection for training,
including apprenticeship, pre-apprenticeship, andfor on-the-
job training."

2. EEO Officer: The contractor will designate and make
known tothe contracting officers an EEO Officer who will have
the responsibility for and must be capable of effectively
administering and promoting an active EEO program and who
must be assigned adequate authority and responsibility to do
S0.

3. Dissemination of Policy: All members of the contractor's
staff who are authorized to hire, supervise, promote, and
discharge employees, or who recommend such action, or who
are substantially involved in such action, will be made fully
cognizant of, and will implement, the contractor’'s EEO policy
and contractual responsibilities to provide EEQ in each grade
and classification of employment. To ensure that the above
agreement will be met, the following actions will be taken as a
minimum:

a. Periodic meetings of supervisory and personnel office
employees will be conducted before the start of work and then
not less often than once every six months, at which time the
contractor's EEO policy and its implementation will be
reviewed and explained. The meetings will be conducted by
the EEQ Officer.

b. All new supervisory or personnel office employees will be
given a thorough indoctrination by the EEQ Officer, covering
all major aspects of the contractor's EEO obligations within
thirty days following their reporting for duty with the contractor.

c. All personnel who are engaged in direct recruitment for
the project will be instructed by the EEO Officer in the
contractor's procedures for locating and hiring minorities and
women.

d. Motices and posters setting forth the contractor's EEQ
policy will be placed in areas readily accessible to employees,
applicants for employment and potential employees.

e. The contractor's EEQ policy and the procedures to
implement such policy will be brought to the attention of
employees by means of meetings, employee handbooks, or
other appropriate means.

4. Recruitment: When advertising for employees, the
contractor will include in all advertisements for employees the
notation: "An Equal Opportunity Employer” All such
advertisements will be placed in publications having a large
circulation among minorities and women in the area from
which the project work force would normally be derived.

a. The contractor will, unless precluded by a valid
bargaining agreement, conduct systematic and direct
recruitment through public and private employee referral
sources likely to yield qualified minorities and women. To
meet this requirement, the contractor will identify sources of
potential minority group employees, and establish with such
identified sources procedures whereby minority and women
applicants may be referred to the contractor for employment
consideration.

b. In the event the contractor has a valid bargaining
agreement providing for exclusive hiring hall referrals, the
contractor is expected to observe the provisions of that
agreement to the extent that the system meets the contractor's
compliance with EEO contract provisions. Where
implementation of such an agreement has the effect of
discriminating against minorities or women, or obligates the
contractor to do the same, such implementation violates
Federal nondiscrimination prowvisions.

¢c. The centractor will encourage its present employees to
refer minorities and women as applicants for employment.
Information and procedures with regard to referring such
applicants will be discussed with employees.

5. Personnel Actions: Wages, working conditions, and
employee benefits shall be established and administered, and
personnel actions of every type, including hiring, upgrading,
promaotion, transfer, demotion, layoff, and termination, shall be
taken without regard to race, color, religion, sex, national
origin, age or disability. The following procedures shall be
followed:

a. The contractor will conduct periodic inspections of project
sites to insure that working conditions and employee facilities
do not indicate discriminatory treatment of project site
personnel.

b. The contractor will periodically evaluate the spread of
wages paid within each classification to determine any
evidence of discriminatory wage practices.

c. The contractor will periodically review selected personnel
actions in depth to determine whether there is evidence of
discrimination. Where evidence is found, the contractor will
promptly take corrective action. If the review indicates that the
discrimination may extend beyond the actions reviewed, such
corrective action shall include all affected persons.

d. The contractor will promptly investigate all complaints of
alleged discrimination made to the contractor in connection
with its obligations under this contract, will attempt to resolve
such complaints, and will take appropriate corrective action
within a reasonable time. If the investigation indicates that the
discrimination may affect persons other than the complainant,
such corrective action shall include such other persons. Upon
completion of each investigation, the contractor will inform
every complainant of all of their avenues of appeal.

6. Training and Promotion:

a. The contractor will assist in locating, qualifying, and
increasing the skills of minorities and women who are
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applicants for employment or current employees. Such efforts
should be aimed at developing full journey level status
employees in the type of trade or job classification involved.

b. Consistent with the contractor's work force reguirements
and as permissible under Federal and State regulations, the
contractor shall make full use of training programs, i.e.,
apprenticeship, and on-the-job training programs for the
geographical area of contract performance. In the event a
special provision for training is provided under this contract,
this subparagraph will be superseded as indicated in the
special provision. The contracting agency may reserve
training positions for persons who receive welfare assistance
in accordance with 23 U.S.C. 140(a).

c. The contractor will advise employees and applicants for
employment of available training programs and entrance
requirements for each.

d. The contractor will periodically review the training and
promotion potential of employees who are minorities and
women and will encourage eligible employees to apply for
such training and promotion.

7. Unions: If the contractor relies in whole or in part upon
unions as a source of employees, the contractor will use good
faith efforts to obtain the cooperation of such unions to
increase opportunities for minorities and women. Actions by
the contractor, either directly or through a contractor's
asscciation acting as agent, will include the procedures set
forth below:

a. The contractor will use good faith efforts to develop, in
cooperation with the unions, joint training programs aimed
toward qualifying more minorities and women for membership
in the unions and increasing the skills of minorities and women
so that they may qualify for higher paying employment.

b. The contractor will use good faith efforts to incorporate an
EEO clause into each union agreement to the end that such
union will be contractually bound to refer applicants without
regard totheir race, color, religion, sex, national origin, age or
disability.

c. The contractor is to obtain information as to the referral
practices and policies of the labor union except that tothe
extent such information is within the exclusive possession of
the labor union and such laber union refuses to furnish such
information to the contractor, the contractor shall so certify to
the contracting agency and shall set forth what efforts have
been made to obtain such information.

d. In the event the union is unable to provide the contractor
with a reasonable flow of referrals within the time limit set forth
in the collective bargaining agreement, the contractor will,
through independent recruitment efforts, fill the employment
wvacancies without regard to race, color, religion, sex, national
origin, age or disability; making full efforts to obtain qualified
and/or qualifiable minorities and women. The failure of a union
to provide sufficient referrals {even though it is obligated to
provide exclusive referrals under the terms of a collective
bargaining agreement) does not relieve the contractor from the
requirements of this paragraph. In the event the union referral
practice prevents the contractor from meeting the obligations
pursuant to Executive Order 11246, as amended, and these
special provisions, such contractor shall immediately notify the
contracting agency.

8. Reasonable Accommodation for Applicants /
Employees with Disabilities: The contractor must be familiar

with the requirements for and comply with the Americans with
Disabilities Act and all rules and regulations established there
under. Employers must provide reasonable accommodation in
all employment activities unless to do so would cause an
undue hardship.

9. Selection of Subcontractors, Procurement of Materials
and Leasing of Equipment: The contractor shall not
discriminate on the grounds of race, color, religion, sex,
national origin, age or disability in the selection and retention
of subcontractors, including procurement of materials and
leases of equipment. The contractor shall take all necessary
and reasonable steps to ensure nondiscrimination in the
administration of this contract.

a. The contractor shall nctify all potential subcontractors and
suppliers and lessors of their EEC obligations under this
contract.

b. The contractor will use good faith efforts to ensure
subcontractor compliance with their EEQ obligations.

10. Assurance Required by 49 CFR 26.13(b):

a. The requirements of 49 CFR Part 26 and the State
DOT's U.S. DOT-approved DBE program are incorporated by
reference.

b. The contractor or subcontractor shall not discriminate on
the basis of race, color, national origin, or sex in the
performance of this contract. The contractor shall carry out
applicable requirements of 49 CFR Part 26 in the award and
administration of DOT-assisted contracts. Failure by the
contractor to carry out these reguirements is a material breach
of this contract, which may result in the termination of this
contract or such other remedy as the contracting agency
deems appropriate.

11. Records and Reports: The contractor shall keep such
records as necessary to document compliance with the EEQ
requirements. Such records shall be retained for a period of
three years following the date of the final payment to the
contractor for all contract work and shall be available at
reasonable times and places for inspection by authorized
representatives of the contracting agency and the FHWA.

a. The records kept by the contractor shall document the
following:

(1) The number and work hours of minority and non-
minority group members and women employed in each work
classification on the project;

(2) The progress and efforts being made in cooperation
with unions, when applicable, to increase employment
opportunities for minorities and women; and

(3) The progress and efforts being made in locating, hiring,
training, qualifying, and upgrading minorities and women;

b. The contractors and subcontractors will submit an annual
report to the contracting agency each July for the duration of
the project, indicating the number of minority, women, and
non-minerity group employees currently engaged in each work
classification required by the contract work. This information is
to be reported on Form FHWA-1391. The staffing data should
represent the project work force on board in all or any part of
the last payroll period preceding the end of July. If on-the-job
training is being required by special provision, the contractor

Contract No. 12-ON78U4
25 of 341



will be required to collect and report training data. The
employment data should reflect the work force on board during
all or any part of the last payroll period preceding the end of
July.

Ill. NONSEGREGATED FACILITIES

This provision is applicable to all Federal-aid construction
contracts and to all related construction subcontracts of
$10,000 or more.

The contractor must ensure that facilities provided for
employees are provided in such a manner that segregation on
the basis of race, color, religion, sex, or national origin cannot
result. The contractor may neither require such segregated
use by written or oral policies nor tolerate such use by
employee custom. The contractor's obligation extends further
to ensure that its employees are not assigned to perform their
services at any location, under the contractor's control, where
the facilities are segregated. The term "facilities" includes
waiting rooms, work areas, restaurants and cther eating areas,
time clocks, restrooms, washrooms, locker rooms, and other
storage or dressing areas, parking lots, drinking fountains,
recreation or entertainment areas, transportation, and housing
provided for employees. The contractor shall provide separate
or single-user restrooms and necessary dressing or sleeping
areas to assure privacy between sexes.

IV. DAVIS-BACON AND RELATED ACT PROVISIONS

This section is applicable to all Federal-aid construction
projects exceeding $2,.000 and to all related subcontracts and
lower-tier subcontracts (regardless of subcontract size). The
requirements apply to all projects located within the right-of-
way of a roadway that is functionally classified as Federal-aid
highway. This excludes roadways functionally classified as
local roads or rural minor collectors, which are exempt.
Contracting agencies may elect to apply these requirements to
cther projects.

The following provisions are from the U.S. Department of
Labor regulations in 29 CFR 5.5 "Contract provisions and
related matters™ with minor revisions to conform to the FHWA-
1273 format and FHWA program requirements

1. Minimum wages

a. All laborers and mechanics employed or working upon
the site of the work, will be paid unconditionally and not less
often than once a week, and without subsequent deduction or
rebate on any account (except such payroll deductions as are
permitted by regulations issued by the Secretary of Labor
under the Copeland Act (29 CFR part 3)). the full amount of
wages and bona fide fringe benefits (or cash equivalents
thereof) due at time of payment computed at rates not less
than those ceontained in the wage determination of the
Secretary of Labor which is attached hereto and made a part
hereof, regardless of any contractual relationship which may
be alleged to exist between the contractor and such laborers
and mechanics.

Contributions made or costs reasonably anticipated for bona
fide fringe benefits under section 1{b)(2) of the Davis-Bacon
Act on behalf of laborers or mechanics are considered wages
paid to such laborers or mechanics, subject to the provisions

of paragraph 1.d. of this section; also, regular contributions
made or costs incurred for more than a weekly period (but not
less often than guarterly) under plans, funds, or programs
which cowver the particular weekly period, are deemed to be
constructively made or incurred during such weekly period.
Such laborers and mechanics shall be paid the appropriate
wage rate and fringe benefits on the wage determination for
the classification of work actually performed, without regard to
skill, except as provided in 29 CFR 5.5(a)(4). Laborers or
mechanics performing work in more than one classification
may be compensated at the rate specified for each
classification for the time actually worked therein: Provided,
That the employer's payroll records accurately set forth the
time spent in each classification in which work is performed.
The wage determination (including any additional classification
and wage rates conformed under paragraph 1.b. of this
section) and the Davis-Bacon poster (\WH-1321) shall be
posted at all times by the contractor and its subcontractors at
the site of the work in a prominent and accessible place where
it can be easily seen by the workers.

b.(1) The contracting officer shall require that any class of
laborers or mechanics, including helpers, which is not listed in
the wage determination and which is to be employed under the
contract shall be classified in conformance with the wage
determination. The contracting officer shall approve an
additional classification and wage rate and fringe benefits
therefore only when the following criteria have been met:

(i) The work to be performed by the classification
requested is not performed by a classification in the wage
determination; and

(i) The classification is utilized in the area by the
construction industry; and

(iii) The proposed wage rate, including any bona fide
fringe benefits, bears a reasonable relationship to the
wage rates contained in the wage determination.

(2) If the contractor and the laborers and mechanics to be
employed in the classification (if known), or their
representatives, and the contracting officer agree on the
classification and wage rate (including the amount
designated for fringe benefits where appropriate), a report of
the action taken shall be sent by the contracting officer tothe
Administrator of the Wage and Hour Division, Employment
Standards Administration, U.S. Department of Labor,
Washington, DC 20210. The Administrator, or an authorized
representative, will approve, modify, or disapprove every
additional classification action within 30 days of receipt and
so advise the contracting officer or will notify the contracting
officer within the 30-day period that additional time is
necessary.

(3) In the event the contractor, the laborers or mechanics
to be employed in the classification or their representatives,
and the contracting officer do not agree on the proposed
classification and wage rate (including the amount
designated for fringe benefits, where appropriate), the
contracting officer shall refer the guestions, including the
views of all interested parties and the recommendation of the
contracting officer, to the Wage and Hour Administrator for
determination. The Wage and Hour Administrator, or an
authorized representative, will issue a determination within
30 days of receipt and so advise the contracting officer or
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will notify the contracting officer within the 30-day period that
additional time is necessary.

(4) The wage rate (including fringe benefits where
appropriate) determined pursuant to paragraphs 1.b.(2) or
1.b.(3) of this section, shall be paid to all workers performing
work in the classification under this contract from the first
day on which work is performed in the classification.

c. Whenever the minimum wage rate prescribed in the
contract for a class of laborers or mechanics includes a fringe
benefit which is not expressed as an hourly rate, the contractor
shall either pay the benefit as stated in the wage determination
or shall pay another bona fide fringe benefit or an hourly cash
eguivalent thereof.

d. If the contractor dees not make payments to a trustee or
other third person, the contractor may consider as part of the
wages of any laborer or mechanic the amount of any costs
reasonably anticipated in providing bona fide fringe benefits
under a plan or program, Provided, That the Secretary of
Labor has found, upon the written request of the contractor,
that the applicable standards of the Davis-Bacon Act have
been met. The Secretary of Labor may require the contractor
to set aside in a separate account assets for the meeting of
obligations under the plan or program.

2. Withholding

The contracting agency shall upon its own action or upon
written request of an authorized representative of the
Department of Labor, withhold or cause to be withheld from
the contractor under this contract, or any other Federal
contract with the same prime contractor, or any other federally-
assisted contract subject to Davis-Bacon prevailing wage
requirements, which is held by the same prime contractor, so
much of the accrued payments or advances as may be
considered necessary to pay laborers and mechanics,
including apprentices, trainees, and helpers, employed by the
contractor or any subcontractor the full amount of wages
required by the contract. In the event of failure to pay any
laborer or mechanic, including any apprentice, trainee, or
helper, employed or working on the site of the work, all or part
of the wages reguired by the contract, the contracting agency
may, after written notice to the contractor, take such action as
may be necessary to cause the suspension of any further
payment, advance, or guarantee of funds until such violations
have ceased.

3. Payrolls and basic records

a. Payrolls and basic records relating thereto shall be
maintained by the contractor during the course of the work and
preserved for a period of three years thereafter for all laborers
and mechanics working at the site of the work. Such records
shall contain the name, address, and social security number of
each such worker, his or her correct classification, hourly rates
of wages paid (including rates of contributions or costs
anticipated for bona fide fringe benefits or cash equivalents
thereof of the types described in section 1(b)(2)(B) of the
Davis-Bacon Act), daily and weekly number of hours worked,
deductions made and actual wages paid. Whenever the
Secretary of Labor has found under 29 CFR 5.5(a){1})({iv) that
the wages of any laborer or mechanic include the amount of
any costs reasonably anticipated in providing benefits under a
plan or program described in section 1({b){2)(B) of the Davis-

Bacon Act, the contractor shall maintain records which show
that the commitment to provide such benefits is enforceable,
that the plan or program is financially responsible, and that the
plan or program has been communicated in writing to the
laborers or mechanics affected, and records which show the
costs anticipated or the actual cost incurred in providing such
benefits. Contractors employing apprentices or trainees under
approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of
trainee programs, the registration of the apprentices and
trainees. and the ratios and wage rates prescribed in the
applicable programs.

b.(1) The contractor shall submit weekly for each week in
which any contract work is performed a copy of all payrolls to
the contracting agency. The payrolls submitted shall set out
accurately and completely all of the information required to be
maintained under 29 CFR 5.5(a)(2)(i), except that full social
security numbers and home addresses shall not be included
on weekly transmittals. Instead the payrolls shall only need to
include an individually identifying number for each employee (
e.g. , the last four digits of the employee's social security
number). The required weekly payroll information may be
submitted in any form desired. Optional Form WH-347 is
available for this purpose from the Wage and Hour Division
Web site at http:/Awww dol gov/esafwhdformsivh347instr htm
of its successor site. The prime contractor is responsible for
the submission of copies of payrolls by all subcontractors.
Contractors and subcontractors shall maintain the full social
security number and current address of each covered worker,
and shall provide them upon request to the contracting agency
for transmission to the State DOT, the FHWA or the Wage and
Hour Division of the Department of Labor for purposes of an
investigation or audit of compliance with prevailing wage
requirements. It is not a viclation of this section for a prime
contractor to require a subcontractor to provide addresses and
social security numbers to the prime contractor for its own
records, without weekly submission to the contracting agency..

(2) Each payroll submitted shall be accompanied by a
“Statement of Compliance,” signed by the contractor or
subcontractor or his or her agent who pays or supervises the
payment of the persons employed under the contract and shall
certify the following:

(i) That the payroll for the payroll period contains the
information required to be provided under §5.5 (a)(3)(ii) of
Regulations, 28 CFR part 5, the appropriate information is
being maintained under §5.5 (a)(3)(i) of Regulations, 29
CFR part 5, and that such information is correct and
complete;

(iiy That each laborer or mechanic (including each
helper, apprentice, and trainee) employed on the contract
during the payroll period has been paid the full weekly
wages earned, without rebate, either directly or indirectly,
and that no deductions have been made either directly or
indirectly from the full wages earned, other than
permissible deductions as set forth in Regulations, 29 CFR
part 3;

(iii) That each laborer or mechanic has been paid not
less than the applicable wage rates and fringe benefits or
cash equivalents for the classification of work performed,
as specified in the applicable wage determination
incorporated into the contract.
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(3) The weekly submission of a properly executed
certification set forth on the reverse side of Optional Form
WH-347 shall satisfy the requirement for submission of the
“Statement of Compliance” required by paragraph 3.b.(2) of
this section.

(4) The falsification of any of the above certifications may
subject the contractor or subcontractor to civil or criminal
prosecution under section 1001 of title 18 and section 231 of
title 31 of the United States Code.

c. The contractor or subcontractor shall make the records
required under paragraph 3.a. of this section available for
inspection, copying, or transcription by authorized
representatives of the contracting agency, the State DOT, the
FHWA, orthe Department of Labor, and shall permit such
representatives to interview employees during working hours
on the job. If the contracter or subcontractor fails to submit the
required records or to make them available, the FHWA may,
after written notice to the contractor, the contracting agency or
the State DOT, take such action as may be necessary to
cause the suspension of any further payment, advance, or
guarantee of funds. Furthermore, failure to submit the required
records upon reguest or to make such records available may
be grounds for debarment action pursuant to 28 CFR 5.12.

4. Apprentices and trainees
a. Apprentices (programs of the USDOL).

Apprentices will be permitted to work at less than the
predetermined rate for the work they performed when they are
employed pursuant to and individually registered in a bona fide
apprenticeship program registered with the U.S. Department of
Labor, Employment and Training Administration, Office of
Apprenticeship Training, Employer and Labor Services, or with
a State Apprenticeship Agency recognized by the Office, or ifa
person is employed in his or her first 90 days of probationary
employment as an apprentice in such an apprenticeship
program, who is not individually registered in the program, but
who has been certified by the Office of Apprenticeship
Training, Employer and Labor Services or a State
Apprenticeship Agency (where appropriate) to be eligible for
probationary employment as an apprentice.

The allowable ratio of apprentices to journeymen on the job
site in any craft classification shall not be greater than the ratio
permitted to the contractor as to the entire work force under
the registered program. Any worker listed on a payroll at an
apprentice wage rate, who is not registered or otherwise
employed as stated above, shall be paid not less than the
applicable wage rate on the wage determination for the
classification of work actually performed. In addition, any
apprentice performing work on the job site in excess of the
ratio permitted under the registered program shall be paid not
less than the applicable wage rate on the wage determination
for the work actually performed. Where a contractor is
performing construction on a project in a locality other than
that in which its program is registered, the ratios and wage
rates (expressed in percentages of the journeyman's hourly
rate) specified in the contractor's or subcontractor's registered
program shall be cbserved.

Every apprentice must be paid at not less than the rate
specified in the registered program for the apprentice's level of
progress, expressed as a percentage of the journeymen hourly

rate specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance with
the provisions of the apprenticeship program. If the
apprenticeship program does not specify fringe benefits,
apprentices must be paid the full amount of fringe benefits
listed on the wage determination for the applicable
classification. If the Administrator determines that a different
practice prevails for the applicable apprentice classification,
fringes shall be paid in accordance with that determination.

In the event the Office of Apprenticeship Training, Employer
and Labor Services, or a State Apprenticeship Agency
recognized by the Office, withdraws approval of an
apprenticeship program, the contractor will no longer be
permitted to utilize apprentices at less than the applicable
predetermined rate for the work performed until an acceptable
program is approved.

b. Trainees (programs of the USDOL).

Except as provided in 289 CFR 5.16, trainees will not be
permitted to work at less than the predetermined rate for the
work performed unless they are employed pursuant to and
individually registered in a program which has received prior
approval, evidenced by formal certification by the U.S.
Department of Labor, Employment and Training
Administration.

The ratio of trainees to journeymen on the job site shall not be
greater than permitted under the plan approved by the
Employment and Training Administration.

Every trainee must be paid at not less than the rate specified
in the approved program for the trainee's level of progress,
expressed as a percentage of the journeyman hourly rate
specified in the applicable wage determination. Trainees shall
be paid fringe benefits in accordance with the provisions of the
trainee program. If the trainee program does not mention
fringe benefits, trainees shall be paid the full amount of fringe
benefits listed on the wage determination unless the
Administrator of the Wage and Hour Division determines that
there is an apprenticeship program associated with the
corresponding journeyman wage rate on the wage
determination which provides for less than full fringe benefits
for apprentices. Any employee listed on the payroll at a trainee
rate who is not registered and participating in a training plan
approved by the Employment and Training Administration shall
be paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed.
In addition, any trainee performing work on the job site in
excess of the ratio permitted under the registered program
shall be paid not less than the applicable wage rate on the
wage determination for the work actually performed.

In the event the Employment and Training Administration
withdraws approval of a training program, the contractor will no
longer be permitted to utilize trainees at less than the
applicable predetermined rate for the work performed until an
acceptable program is approved.

c. Equal employment opportunity. The utilization of
apprentices, trainees and journeymen under this part shall be
in conformity with the equal employment opportunity
requirements of Executive Crder 11246, as amended, and 29
CFR part 30.
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d. Apprentices and Trainees (programs of the U.S. DOT).

Apprentices and trainees working under apprenticeship and
skill training programs which have been cerified by the
Secretary of Transportation as promoting EEC in connection
with Federal-aid highway construction programs are not
subject to the requirements of paragraph 4 of this Section I\V.
The straight time hourly wage rates for apprentices and
trainees under such programs will be established by the
particular programs. The ratio of apprentices and trainees to
journeymen shall not be greater than permitted by the terms of
the particular program.

5. Compliance with Copeland Act requirements. The
contractor shall comply with the requirements of 29 CFR part
3, which are incorporated by reference in this contract.

6. Subcontracts. The contractor or subcontractor shall insert
Form FHWA-1273 in any subcontracts and also require the
subcontractors to include Form FHWA-1273 in any lower tier
subcontracts. The prime contractor shall be responsible for the
compliance by any subcontractor or lower tier subcontractor
with all the contract clauses in 29 CFR 5.5.

7. Contract termination: debarment. A breach ofthe
contract clauses in 29 CFR 5.5 may be grounds for termination
of the contract, and for debarment as a contractor and a
subcontractor as provided in 2% CFR 5.12.

8. Compliance with Davis-Bacon and Related Act
requirements. All rulings and interpretations of the Davis-
Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5
are herein incorporated by reference in this contract.

9. Disputes concerning labor standards. Disputes arising
out of the labor standards provisions of this contract shall not
be subject to the general disputes clause of this contract. Such
disputes shall be resolved in accordance with the procedures
of the Department of Labor set forth in 29 CFR parts 5, 6, and
7. Disputes within the meaning of this clause include disputes
between the contractor (or any of its subcontractors) and the
contracting agency, the U.S. Department of Labor, or the
employees or their representatives.

10. Certification of eligibility.

a. By entering into this contract, the contractor certifies that
neither it (nor he or she) nor any person or firm who has an
interest in the contractor's firm is a person or firm ineligible to
be awarded Government contracts by virtue of section 3(a) of
the Davis-Bacen Act or 29 CFR 5.12(a)(1).

b. No part of this contract shall be subcontracted to any person
or firm ineligible for award of a Government contract by virtue
of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).

c. The penalty for making false statements is prescribed in the
U.8. Criminal Code, 18 U.5.C. 1001,

V. CONTRACT WORK HOURS AND SAFETY
STANDARDS ACT

The following clauses apply to any Federal-aid construction
contract in an amount in excess of $100,000 and subject to the
overtime provisions of the Contract Work Hours and Safety
Standards Act. These clauses shall be inserted in addition to
the clauses required by 29 CFR 5.5(a) or 29 CFR 4.6. As
used in this paragraph, the terms laborers and mechanics
include watchmen and guards.

1. Overtime requirements. Mo contractor or subcontractor
contracting for any part of the contract work which may require
or involve the employment of laborers or mechanics shall
require or permit any such laborer or mechanic in any
workweek in which he or she is employed on such work to
work in excess of forty hours in such workweek unless such
laborer or mechanic receives compensation at a rate nct less
than one and one-half times the basic rate of pay for all hours
worked in excess of forty hours in such workweek.

2. Violation; liability for unpaid wages; liquidated
damages. Inthe event of any violation of the clause set forth
in paragraph (1.) of this section, the contractor and any
subcontractor responsible therefor shall be liable for the
unpaid wages. In addition, such contractor and subcontractor
shall be liable to the United States (in the case of work done
under contract for the District of Columbia or a territory, to such
District or to such territory), for liquidated damages. Such
liquidated damages shall be computed with respect to each
individual laborer or mechanic, including watchmen and
guards, employed in violation of the clause set forth in
paragraph (1.) of this section, in the sum of $10 for each
calendar day on which such individual was required or
permitted to work in excess of the standard workweek of forty
hours without payment of the overtime wages required by the
clause set forth in paragraph (1.) of this section.

3. Withholding for unpaid wages and liquidated damages.
The FHWA or the contacting agency shall upon its own action
or upon written request of an authorized representative of the
Department of Labor withhold or cause to be withheld, from
any moneys payable on account of work performed by the
contractor or subcontractor under any such contract or any
other Federal contract with the same prime contractor, or any
other federally-assisted contract subject to the Contract Work
Hours and Safety Standards Act, which is held by the same
prime contractor, such sums as may be determined to be
necessary to satisfy any liabilities of such contractor or
subcontractor for unpaid wages and liquidated damages as
provided in the clause set forth in paragraph (2.) of this
section.

4. Subcontracts. The contractor or subcontractor shall insert
in any subcontracts the clauses set forth in paragraph (1.)
through (4.) of this section and also a clause requiring the
subcontractors to include these clauses in any lower tier
subcontracts. The prime contractor shall be responsible for
compliance by any subcontractor or lower tier subcontractor
with the clauses set forth in paragraphs (1.) through (4.) of this
section.
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V1. SUBLETTING OR ASSIGNING THE CONTRACT

This provision is applicable to all Federal-aid construction
contracts on the National Highway System.

1. The contractor shall perform with its own organization
contract work amounting to not less than 30 percent (or a
greater percentage if specified elsewhere in the contract) of
the total original contract price, excluding any specialty items
designated by the contracting agency. Specialty items may be
performed by subcontract and the amount of any such
specialty items performed may be deducted from the total
original contract price before computing the amount of work
required to be performed by the contractor's own organization
(23 CFR 635.1186).

a. The term “perform work with its own organization” refers
to workers employed or leased by the prime contractor, and
equipment owned or rented by the prime contractor, with or
without operators. Such term does not include employees or
eguipment of a subcontractor or lower tier subcontractor,
agents of the prime contractor, or any other assignees. The
term may include payments for the costs of hiring leased
employees from an employee leasing firm meeting all relevant
Federal and State regulatory requirements. Leased
employees may only be included in this term if the prime
contractor meets all of the following conditions:

(1) the prime contractor maintains control over the
supervision of the day-to-day activities of the leased
employees;

(2) the prime contractor remains responsible for the quality

of the work of the leased employees;

(3) the prime contractor retains all power to accept or
exclude individual employees from work on the project; and

(4) the prime contractor remains ultimately responsible for

the payment of predetermined minimum wages, the
submission of payrolls, statements of compliance and all
other Federal regulatory requirements.

b. "Specialty Items" shall be construed to be limited to work
that requires highly specialized knowledge, abilities, or
equipment not ordinarily available in the type of contracting
organizations qualified and expected to bid or propose on the
contract as a whole and in general are to be limited to minor
components of the overall contract.

2. The contract amount upon which the requirements set forth
in paragraph (1) of Section V| is computed includes the cost of
material and manufactured products which are to be
purchased or produced by the contractor under the contract
provisions.

3. The contractor shall furnish (a) a competent superintendent
or supervisor who is employed by the firm, has full authority to
direct performance of the work in accordance with the contract
requirements, and is in charge of all construction operations
(regardless of who performs the work) and (b) such other of its
own organizational resources (supervision, management, and
engineering services) as the contracting officer determines is
necessary to assure the performance of the contract.

4. No portion of the contract shall be sublet, assigned or
otherwise disposed of except with the written consent of the
contracting officer, or authorized representative, and such
consent when given shall not be construed to relieve the
contractor of any responsibility for the fulfilment of the
contract. Written consent will be given only after the
contracting agency has assured that each subcontract is

evidenced in writing and that it contains all pertinent provisions
and requirements of the prime contract.

5. The 30% self-performance requirement of paragraph (1) is
not applicable to design-build contracts; however, contracting
agencies may establish their own self-performance
requirements.

Vil. SAFETY: ACCIDENT PREVENTION

This provision is applicable to all Federal-aid construction
contracts and to all related subcontracts.

1. In the performance of this contract the contractor shall
comply with all applicable Federal, State, and local laws
governing safety, health, and sanitation (23 CFR 635). The
contractor shall provide all safeguards, safety devices and
protective equipment and take any other needed actions as it
determines, or as the contracting officer may determine, to be
reasonably necessary to protect the life and health of
employees on the job and the safety of the public and to
protect property in connection with the performance of the
work covered by the contract

2. Itis a condition of this contract, and shall be made a
condition of each subcontract, which the contractor enters into
pursuant to this contract, that the contractor and any
subcontractor shall not permit any employee, in performance
of the contract, to work in surroundings or under conditions
which are unsanitary, hazardous or dangerous to hisher
health or safety, as determined under construction safety and
health standards (29 CFR 1926) promulgated by the Secretary
of Labor, in accordance with Section 107 of the Contract Work
Hours and Safety Standards Act (40 U.S.C. 3704).

3. Pursuant to 29 CFR 1926.3, it is a condition of this contract
that the Secretary of Labor or authorized representative
thereof, shall have right of entry to any site of contract
performance to inspect or investigate the matter of compliance
with the construction safety and health standards and to carry
out the duties of the Secretary under Section 107 of the
Contract Work Hours and Safety Standards Act (40
U.85.C.3704).

Viil. FALSE STATEMENTS CONCERNING HIGHWAY
PROJECTS

This provision is applicable to all Federal-aid construction
contracts and to all related subcontracts.

In order to assure high quality and durable construction in
conformity with approved plans and specifications and a high
degree of reliability on statements and representations made
by engineers, contractors, suppliers, and workers on Federal-
aid highway projects, it is essential that all persons concerned
with the project perform their functions as carefully, thoroughly,
and honestly as possible. WWillful falsification, distortion, or
misrepresentation with respect to any facts related tothe
project is a violation of Federal law. To prevent any
misunderstanding regarding the seriousness of these and
similar acts, Form FHWA-1022 shall be posted on each
Federal-aid highway project (23 CFR 635) in one or more
places where it is readily available to all persons concerned
with the project:

18 U.S.C. 1020 reads as follows:
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"Whoever, being an officer, agent, or employee of the United
States, or of any State or Territory, or whoever, whether a
person, association, firm, or corporation, knowingly makes any
false statement, false representation, or false report as tothe
character, quality, quantity, or cost of the material used or to
be used, or the quantity or guality of the work performed or to
be performed, or the cost thereof in connection with the
submission of plans, maps, specifications, contracts, or costs
of construction on any highway or related project submitted for
approval to the Secretary of Transportation; or

Whoever knowingly makes any false statement, false
representation, false report or false claim with respect to the
character, quality, quantity, or cost of any work performed or to
be performed, or materials furnished or to be fumished, in
connection with the construction of any highway or related
project approved by the Secretary of Transportation; or

Whoever knowingly makes any false statement or false
representation as to material fact in any statement, certificate,
or report submitted pursuant to provisions of the Federal-aid
Roads Act approved July 1, 1916, (39 Stat. 355), as amended
and supplemented,;

Shall be fined under this title or imprisoned not more than 5
years or both.”

IX. IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL
WATER POLLUTION CONTROL ACT

This provision is applicable to all Federal-aid construction
contracts and to all related subcontracts.

By submission of this bid/proposal or the execution of this
contract, or subcontract, as appropriate, the bidder, proposer,
Federal-aid construction contracter, or subcontractor, as
appropriate, will be deemed to have stipulated as follows:

1. That any person who is or will be utilized in the
performance of this contract is not prohibited from receiving an
award due to a violation of Section 508 of the Clean Water Act
or Section 306 of the Clean Air Act.

2. That the contractor agrees to include or cause tobe
included the requirements of paragraph (1) of this Section X in
every subcontract, and further agrees to take such action as
the contracting agency may direct as a means of enforcing
such requirements.

X. CERTIFICATION REGARDING DEEBARMENT,
SUSPENSION, INELIGIBILITY AND VOLUNTARY
EXCLUSION

This provision is applicable to all Federal-aid construction
contracts, design-build contracts, subcontracts, lower-tier
subcontracts, purchase orders, lease agreements, consultant
contracts or any other covered transaction requiring FHWA,
approval or that is estimated to cost $25,000 or more — as
defined in 2 CFR Parts 180 and 1200.

1. Instructions for Certification — First Tier Participants:

a. By signing and submitting this proposal, the prospective
first tier participant is providing the certification set out below.

b. The inability of a person to provide the certification set out
below will not necessarily result in denial of participation in this

covered transaction. The prospective first tier participant shall
submit an explanation of why it cannot provide the cerification
set out below. The certification or explanation will be
considered in connection with the department or agency's
determination whether to enter into this transaction. However,
failure of the prospective first tier participant to furnish a
certification or an explanation shall disqualify such a person
from participation in this transaction.

c. The certification in this clause is a material representation
of fact upon which reliance was placed when the contracting
agency determined to enter into this transaction. If it is later
determined that the prospective participant knowingly rendered
an erroneous certification, in addition to other remedies
available to the Federal Government, the contracting agency
may terminate this transaction for cause of default.

d. The prospective first tier participant shall provide
immediate written notice to the contracting agency to whom
this proposal is submitted if any time the prospective first tier
participant learns that its certification was erroneous when
submitted or has become erroneous by reason of changed
circumstances.

e. The terms "covered transaction," "debarred,”
"suspended,” "ineligible,” "participant,” "person,” "principal,”
and "voluntarily excluded." as used in this clause, are defined
in 2 CFR Parts 180 and 1200. “First Tier Covered
Transactions” refers to any covered transaction between a
grantee or subgrantee of Federal funds and a participant (such
as the prime or general contract), “Lower Tier Covered
Transactions” refers to any covered transaction under a First
Tier Covered Transaction (such as subcontracts). “First Tier
Participant” refers to the participant who has entered into a
covered transaction with a grantee or subgrantee of Federal
funds {such as the prime or general contractor). “Lower Tier
Participant” refers any participant who has entered into a
covered transaction with a First Tier Participant or other Lower
Tier Participants (such as subcontractors and suppliers).

f. The prospective first tier participant agrees by submitting
this proposal that, should the proposed covered transaction be
entered into, it shall not knowingly enter into any lower tier
covered transaction with a person who is debarred,
suspended, declared ineligible, or voluntarily excluded from
participation in this covered transaction, unless authorized by
the department or agency entering into this transaction.

g. The prospective first tier participant further agrees by
submitting this proposal that it will include the clause titled
"Certification Regarding Debarment, Suspension, Ineligibility
and Voluntary Exclusion-Lower Tier Covered Transactions,”
provided by the department or contracting agency, entering
into this covered transaction, without meodification, in all lower
tier covered transactions and in all solicitations for lower tier
covered transactions exceeding the $25,000 threshold.

h. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered
transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it
knows that the certification is erroneous. A participant is
responsible for ensuring that its principals are not suspended,
debarred, or octherwise ineligible to participate in covered
transactions. To verify the eligibility of its principals, as well as
the eligibility of any lower tier prospective participants, each
participant may, but is not required to, check the Excluded

Parties List System website (hitps J/Awww.epls.govf), which is
compiled by the General Services Administration.
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i. Nothing contained in the foregoing shall be construed to
require the establishment of a system of records in order to
render in good faith the certification required by this clause.
The knowledge and information of the prospective participant
is not required to exceed that which is normally possessed by
a prudent person in the ordinary course of business dealings.

i. Except for transactions authorized under paragraph (f) of
these instructions, if a participant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended. debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to
other remedies available to the Federal Government, the
department or agency may terminate this transaction for cause
or default.

ok E AW

2. Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion — First Tier
Participants:

a. The prospective Tfirst tier participant certifies to the best of
its knowledge and belief, that it and its principals:

(1) Are not presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from
participating in covered transactions by any Federal
department or agency;

(2) Hawve not within a three-year period preceding this
proposal been convicted of or had a civil judgment rendered
against them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or performing
a public (Federal, State or local) transaction or contract under
a public transaction, violation of Federal or State antitrust
statutes or commission of embezzlement, theft, forgery,
bribery, falsification or destruction of records, making false
statements, or receiving stolen property;

(3) Are not presently indicted for or otherwise criminally or
civilly charged by a governmental entity (Federal, State or
local) with commission of any of the offenses enumerated in
paragraph (a)(2) of this certification; and

(4) Hawve not within a three-year period preceding this
application/proposal had one or more public transactions
(Federal, State or local) terminated for cause or default.

b. Where the prospective participant is unable to certify to
any of the statements in this certification, such prospective
participant shall attach an explanation to this proposal.

2. Instructions for Certification - Lower Tier Participants:

(Applicable to all subcontracts, purchase orders and other
lower tier transactions requiring prior FHWA approval or
estimated to cost $25,000 or more - 2 CFR Parts 180 and
1200)

a. By signing and submitting this proposal, the prospective
lower tier is providing the certification set out below.

b. The certification in this clause is a material representation
of fact upon which reliance was placed when this transaction
was entered into. If it is later determined that the prospective
lower tier participant knowingly rendered an emroneous
certification, in addition to other remedies available to the
Federal Government, the department, or agency with which

this transaction originated may pursue available remedies,
including suspension and/or debarment.

c. The prospective lower tier participant shall provide
immediate written notice to the person to which this proposal is
submitted if at any time the prospective lower tier participant
learns that its certification was erroneous by reason of
changed circumstances.

d. The terms "covered transaction," "debarred,”
"suspended " "ineligible," "participant." "person." "principal "
and "voluntarily excluded," as used in this clause, are defined
in 2 CFR Parts 180 and 1200. You may contact the person to
which this preposal is submitted for assistance in obtaining a
copy of those regulations. “First Tier Covered Transactions”
refers to any covered transaction between a grantee or
subgrantee of Federal funds and a participant {(such as the
prime or general contract). “Lower Tier Covered Transactions”
refers to any covered transaction under a First Tier Covered
Transaction (such as subcontracts). “First Tier Participant”
refers to the participant who has entered into a covered
transaction with a grantee or subgrantee of Federal funds
{such as the prime or general contractor). “Lower Tier
Participant” refers any participant who has entered into a
covered transaction with a First Tier Participant or other Lower
Tier Participants (such as subcontractors and suppliers).

e. The prospective lower tier participant agrees by
submitting this proposal that, should the proposed covered
transaction be entered into, it shall not knowingly enter into
any lower tier covered transaction with a person whois
debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction, unless
authorized by the department or agency with which this
transaction originated.

f. The prospective lower tier participant further agrees by
submitting this proposal that it will include this clause titled
"Certification Regarding Debarment, Suspension, Ineligibility
and Voluntary Exclusion-Lower Tier Covered Transaction,"
without modification, in all lower tier covered transactions and
in all solicitations for lower tier covered transactions exceeding
the $25,000 threshold.

g. A participant in a covered transaction may rely upon a
certification of a prospective participant in a lower tier covered
transaction that is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it
knows that the certification is erroneous. A paricipant is
responsible for ensuring that its principals are not suspended,
debarred, or otherwise ineligible to participate in covered
transactions. To verify the eligibility of its principals, as well as
the eligibility of any lower tier prospective participants, each
participant may, but is not required to, check the Excluded
Parties List System website (hitps /Awww epls gowf), which is
compiled by the General Services Administration.

h. Nothing contained in the foregoing shall be construed to
require establishment of a system of records in order to render
in good faith the certification required by this clause. The
knowledge and information of participant is not required to
exceed that which is normally possessed by a prudent person
in the ordinary course of business dealings.

i. Except for transactions authorized under paragraph e of
these instructions, if a participant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to
other remedies available to the Federal Government, the
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department or agency with which this transaction originated
may pursue available remedies, including suspension and/or
debarment.

R

Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion--Lower Tier
Participants:

1. The prospective lower tier participant certifies, by
submission of this proposal, that neither it nor its principals is
presently debarred, suspended, proposed for debarment,
declared ineligible, or voluntarily excluded from participating in
covered transactions by any Federal department or agency.

2. Where the prospective lower tier participant is unable to
certify to any of the statements in this certification, such
prospective participant shall attach an explanation to this
proposal.

wE AW

XI. CERTIFICATION REGARDING USE OF CONTRACT
FUNDS FOR LOEBYING

This provision is applicable to all Federal-aid construction
contracts and to all related subcontracts which exceed
$100,000 (49 CFR 20).

1. The prospective participant certifies, by signing and
submitting this bid or proposal, to the best of his or her
knowledge and belief, that:

a. No Federal appropriated funds have been paid or will be
paid, by or on behalf of the undersigned, to any person for
influencing or attempting to influence an officer or employee of
any Federal agency, a Member of Congress, an officer or
employee of Congress, or an employee of a Member of
Congress in connection with the awarding of any Federal
contract, the making of any Federal grant, the making of any
Federal loan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or
modification of any Federal contract, grant, loan, or
cooperative agreement.

b. If any funds other than Federal appropriated funds have
been paid or will be paid to any person for influencing or
attempting to influence an officer or employee of any Federal
agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in
connection with this Federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and
submit Standard Form-LLL, "Disclosure Form to Report
Lobbying,” in accordance with its instructions.

2. This certification is a material representation of fact upon
which reliance was placed when this transaction was made or
entered into. Submission of this certification is a prerequisite
for making or entering into this transaction imposed by 31
U.S.C. 1352, Any person who fails to file the required
certification shall be subject to a civil penalty of not less than
$10,000 and not more than $100,000 for each such failure.

3. The prospective participant also agrees by submitting its
bid or proposal that the participant shall require that the
language of this certification be included in all lower tier
subcontracts, which exceed $100,000 and that all such
recipients shall certify and disclose accordingly.

Contract No. 12-ON78U4
33 of 341



AAAAAAAAANAANNAANAAANAAAAAANAAAAAAAANANAAANAANANN

8 PROSECUTION AND PROGRESS

10-19-12
Replace "working days" in the 1st paragraph of section 8-1.02B(1) with:

10-19-12
original working days

Replace "working days™ at each occurrence in the 1st paragraph of section 8-1.02C(1) with:

10-19-12
original working days
04-20-12
Delete the 4th paragraph of section 8-1.02C(1).
Replace "Contract” in the 9th paragraph of section 8-1.02C(1) with:
10-19-12
work
Replace the 1st paragraph of section 8-1.02C(3)(a) with:
04-20-12
Submit a description of your proposed schedule software for authorization.
04-20-12
Delete the last paragraph of section 8-1.02C(3)(a).
Replace section 8-1.02C(3)(b) with:
10-19-12
8-1.02C(3)(b) Reserved
04-20-12
Delete the 3rd paragraph of section 8-1.02C(5).
Replace "Contract” in the last paragraph of section 8-1.02C(5) with:
10-19-12
original
Replace "working days" in the 1st paragraph of section 8-1.02D(1) with:
10-19-12
original working days
Replace "8-1.02D(1)" in the 2nd paragraph of section 8-1.02D(1) with:
01-20-12

8-1.02C(1)
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Replace "Contract” in the 3rd paragraph of section 8-1.02D(2) with:

10-19-12
work
Replace "Contract” in item 9 in the list in the 4th paragraph of section 8-1.02D(4) with:
10-19-12
work
Replace "Contract completion” in the 4th paragraph of section 8-1.02D(6) with:
10-19-12
work completion
Replace "Contract working days" in the 4th paragraph of section 8-1.02D(6) with:
10-19-12
original working days
04-20-12
Delete items 1.3 and 1.4 in the list in the 1st paragraph of section 8-1.02D(10).
Replace the last paragraph of section 8-1.04B with:
10-19-12
The Department does not adjust time for starting before receiving notice of Contract approval.
Replace the 1st paragraph of section 8-1.05 with:
10-19-12

Contract time starts on the last day specified to start job site activities in section 8-1.04 or on the day you
start job site activities, whichever occurs first.

Replace the 2nd paragraph of section 8-1.05 with:

10-19-12
Complete the work within the Contract time.

10-19-12
Delete "unless the Contract is suspended for reasons unrelated to your performance"” in the 4th
paragraph of section 8-1.05.

Replace the headings and paragraphs in section 8-1.06 with:
10-19-12
The Engineer may suspend work wholly or in part due to conditions unsuitable for work progress. Provide
for public safety and a smooth and unobstructed passageway through the work zone during the
suspension as specified under sections 7-1.03 and 7-1.04. Providing the passageway is force account
work. The Department makes a time adjustment for the suspension due to a critical delay.

The Engineer may suspend work wholly or in part due to your failure to (1) fulfill the Engineer's orders, (2)
fulfill a Contract part, or (3) perform weather-dependent work when conditions are favorable so that
weather-related unsuitable conditions are avoided or do not occur. The Department may provide for a
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smooth and unobstructed passageway through the work during the suspension and deduct the cost from
payments. The Department does not make a time adjustment for the suspension.

Upon the Engineer's order of suspension, suspend work immediately. Resume work when ordered.

Replace the 1st sentence in the 1st paragraph of section 8-1.07B with:

10-19-12
For a critical delay, the Department may make a time adjustment.

Add to the end of section 8-1.07C:

10-19-12
The Department does not make a payment adjustment for overhead incurred during non—working days
that extend the Contract into an additional construction season.

Replace the 1st paragraph of section 8-1.07C with:

10-19-12
For an excusable delay that affects your costs, the Department may make a payment adjustment.
Replace "8-1.08B and 8-1.08C" in the 1st paragraph of section 8-1.10A with:
08-05-11
8-1.10B and 8-1.10C
Replace section 8-1.10D with:
10-19-12
8-1.10D Reserved
AANAANAAAAAAAAAANAAANAAANAAAANAAANAAANAAANAANAANAAANANAANN
9 PAYMENT
01-23-15
Add to the list in the 1st paragraph of section 9-1.03:
07-19-13
3. Any royalties and costs arising from patents, trademarks, and copyrights involved in the work
Replace item 1 in the 3rd paragraph of section 9-1.03 with:
01-18-13

1. Full compensation for all work involved in each bid item shown on the Bid Item List by the unit of
measure shown for that bid item

Replace "10" in the last paragraph of section 9-1.03 with:
01-23-15
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Replace "in" in the 3rd paragraph of section 9-1.04A with:

10-19-12
for

Add to the end of section 9-1.04A:

10-19-12
For nonsubcontracted work paid by force account for a contract with a TRO bid item, the markups are
those shown in the following table instead of those specified in sections 9-1.04B-D:

Cost Percent markup
Labor 30
Materials 10
Equipment rental 10

Replace the heading and the 1st paragraph of section 9-1.04D(3) with:

01-23-15
9-1.04D(3) Equipment Not On the Job Site and Not Required for Original Contract Work

For equipment not on the job site at the time required to perform work paid by force account and not
required for original Contract work, the time paid is the time the equipment is operated to perform work
paid by force account and the time to return the equipment to its source when the work paid by force
account is completed.

Replace item 2 in the 3rd paragraph of section 9-1.04D(3) with:

01-23-15
2. Operated less than 4 hours is paid as 1/2 day

Replace section 9-1.04D(4) with:
01-23-15
9-1.04D(4) Equipment Not On the Job Site and Required for Original Contract Work
For equipment not on the job site at the time required to perform work paid by force account and required
for original Contract work, the time paid is the time:

1. To move the equipment to the location of work paid by force account plus an equal amount of time to
move the equipment to a location on the job site or its source when the work paid by force account is
completed

2. Equipment is operated to perform work paid by force account

04-20-12
Delete ", Huntington Beach," in the 3rd paragraph of section 9-1.07A.

Replace the formula in section 9-1.07B(2) with:

04-20-12
Qh = HMATT x Xa
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Replace "weight of dry aggregate" in the definition of the variable Xa in section 9-1.07B(2) with:

04-20-12
total weight of HMA

Replace the formula in section 9-1.07B(3) with:

04-20-12
Qrh = RHMATT x 0.80 x Xarb

Replace "weight of dry aggregate" in the definition of the variable Xarb in section 9-1.07B(3) with:

04-20-12
total weight of rubberized HMA
Replace the heading of section 9-1.07B(4) with:
04-20-12
Hot Mix Asphalt with Modified Asphalt Binder
Add between "in" and "modified" in the introductory clause of section 9-1.07B(4):
04-20-12
HMA with
Replace the formula in section 9-1.07B(4) with:
04-20-12

Qmh = MHMATT x [(100 - Xam) / 100] x Xmab

Replace "weight of dry aggregate” in the definition of the variable Xmab in section 9-1.07B(4) with:

04-20-12
total weight of HMA

Replace the formula in section 9-1.07B(5) with:

04-20-12
Qrap = HMATT x Xaa

Replace "weight of dry aggregate” in the definitions of the variables Xaa and Xta in section 9-
1.07B(5) with:

04-20-12
total weight of HMA

Add after the variable definitions in section 9-1.07B(9):

04-20-12
The quantity of extender oil is included in the quantity of asphalt.
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Replace the headings and paragraphs in section 9-1.11 with:
10-19-12
9-1.11A General
Section 9-1.11 applies if a bid item for time-related overhead is included in the Contract. If a bid item for
time-related overhead is included, you must exclude the time-related overhead from every other bid item
price.

9-1.11B Payment Quantity
The TRO quantity does not include the number of working days to complete plant establishment work.

For a contract with a TRO lump sum quantity on the Bid ltem List, the Department pays you based on the
following conversions:

1. LS unit of measure is replaced with WDAY
2. Lump sum quantity is replaced with the number of working days bid
3. Lump sum unit price is replaced with the item total divided by the number of working days bid

9-1.11C Payment Inclusions

Payment for the TRO bid item includes payment for time-related field- and home-office overhead for the
time required to complete the work.

The field office overhead includes time-related expenses associated with the normal and recurring
construction activities not directly attributed to the work, including:

1. Salaries, benefits, and equipment costs of:
1.1. Project managers

1.2. General superintendents

1.3. Field office managers

1.4. Field office staff assigned to the project
Rent

Utilities

Maintenance

Security

Supplies

Office equipment costs for the project's field office

NoGoRAWN

The home-office overhead includes the fixed general and administrative expenses for operating your
business, including:

General administration

Insurance

Personnel and subcontract administration
Purchasing

Accounting

Project engineering and estimating

ogRLD =

Payment for the TRO bid item does not include payment for:

1. The home-office overhead expenses specifically related to:
1.1.  Your other contracts or other businesses
1.2. Equipment coordination
1.3. Material deliveries
1.4. Consultant and legal fees

2. Non-time-related costs and expenses such as mobilization, licenses, permits, and other charges
incurred once during the Contract

3. Additional overhead involved in incentive/disincentive provisions to satisfy an internal milestone or
multiple calendar requirements

4. Additional overhead involved in performing additional work that is not a controlling activity

5. Overhead costs incurred by your subcontractors of any tier or suppliers

Contract No. 12-ON78U4
39 of 341



9-1.11D Payment Schedule

For progress payments, the total work completed for the TRO bid item is the number of working days
shown for the pay period on the Weekly Statement of Working Days.

For progress payments, the Department pays a unit price equal to the lesser of the following amounts:

1. Price per working day as bid or as converted under section 9-1.11B.
2. 20 percent of the total bid divided by the number of original working days

For a contract without plant establishment work, the Department pays you the balance due of the TRO
item total as specified in section 9-1.17B.

For a contract with plant establishment work, the Department pays you the balance due of the TRO item
total in the 1st progress payment after all non—plant establishment work is completed.

9-1.11E Payment Adjustments
The 3rd paragraph of section 9-1.17C does not apply.

The Department does not adjust the unit price for an increase or decrease in the TRO quantity except as
specified in section 9-1.11E.

Section 9-1.17D(2)(b) does not apply except as specified for the audit report below.

If the TRO bid item quantity exceeds 149 percent of the quantity shown on the Bid ltem List or as
converted under section 9-1.11B, the Engineer may adjust or you may request an adjustment of the unit
price for the excess quantity. For the adjustment, submit an audit report within 60 days of the Engineer's
request. The report must be prepared as specified for an audit report for an overhead claim in section 9-
1.17D(2)(b).

Within 20 days of the Engineer's request, make your financial records available for an audit by the State
for the purpose of verifying the actual rate of TRO described in your audit. The actual rate of TRO
described is subject to the Engineer's authorization.

The Department pays the authorized actual rate for TRO in excess of 149 percent of the quantity shown
on the Bid ltem List or as converted under section 9-1.11B.

The Department pays for 1/2 the cost of the report; the Contractor pays for the other 1/2. The cost is
determined under section 9-1.05.

Replace the paragraphs of section 9-1.16D with:

07-19-13
9-1.16D(1) General

Section 9-1.16D applies if a bid item for mobilization is shown on the Bid ltem List.

Payments for mobilization made under section 9-1.16D are in addition to the partial payments made
under Pub Cont Code § 10261.

Section 9-1.16D(2) applies unless the Contract includes a special provision for section 9-1.16D(1) that
specifies section 9-1.16D(3) applies.

11-15-13
9-1.16D(2) Mobilization for Projects Except for Those Over Water Requiring Marine Access

07-19-13
The Department makes partial payments for mobilization under Pub Cont Code § 10264(a) except the
amount of work completed does not include the amount earned for mobilization. The partial payment
amount is reduced by a prorated amount bid in excess of the maximum allowed under Pub Cont Code §
10264(a)(5).

The Department pays the item total for mobilization in excess of the maximum allowed under Pub Cont
Code § 10264(a)(5) in the 1st payment after Contract acceptance.
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9-1.16D(3) Mobilization for Projects Over Water Requiring Marine Access

The Department makes partial payments for mobilization under Pub Cont Code § 10264 (b) except the
amount of work completed does not include the amount earned for mobilization. The partial payment
amount is reduced by a prorated amount bid in excess of the maximum allowed under Pub Cont Code §
10264(b)(6).

The Department pays the item total for mobilization in excess of the maximum allowed under Pub Cont
Code § 10264(b)(6) in the 1st payment after Contract acceptance.

10-19-12
Delete "revised Contract" in item 1 of the 1st paragraph of section 9-1.16E(2).
Replace "3179" in the 1st paragraph of section 9-1.16E(4) with:

01-23-15

9000

Replace "2014" in the 1st paragraph of section 9-1.16F with:

10-19-12

2020

Replace the 2nd paragraph of section 9-1.17C with:

10-19-12

Submit either a written acceptance of the proposed final estimate or a claim statement postmarked or
hand delivered before the 31st day after receiving the proposed final estimate.

Add between "the" and "final estimate” in the 1st sentence in the 3rd paragraph of section 9-
1.17C:

10-19-12
proposed

Replace the 1st sentence in the 6th paragraph of section 9-1.17D(2)(b) with:

07-19-13
The CPA's audit must be performed as an examination-level engagement under the attestation
engagements in the Government Auditing Standards published by the Comptroller General of the United
States.

AAAAAAAAAAANAANAANAAANANAANAAANAAAAANAAANAAAAANANAAANAANNAAANAANNAAAAANANAN

DIVISION I GENERAL CONSTRUCTION

10 GENERAL
05-30-14
Replace the headings and paragraphs in section 10 with:

04-19-13
10-1 GENERAL

10-1.01 GENERAL
Section 10 includes general specifications for general construction work.
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10-1.02 WORK SEQUENCING

Before obliterating any traffic stripes, pavement markings, and pavement markers to be replaced at the
same location, reference the stripes, markings, and markers. Include limits and transitions with control
points to reestablish the new stripes, markings, and markers.

10-1.03 TIME CONSTRAINTS

Reserved

10-1.04 TRAINING AND MEETINGS
Training and meetings are held at times and locations you and the Engineer agree to.

10-1.05-10-1.10 RESERVED
10-2 SUSTAINABLE DESIGN REQUIREMENTS
10-2.01 GENERAL
10-2.01A General
Reserved

10-2.01B-10-2.01H Reserved
10-2.02 CALGREENTIER 1
10-2.02A-10-2.02H Reserved
10-2.03 LEED
10-2.03A-10-2.03H Reserved
10-3 RESERVED

Replace section 10-4 with:

05-30-14
10-4 WATER USAGE

Section 10-4 includes general specifications for your use of water for construction activities.
The Department encourages you to conserve water in all construction activities.

The Engineer notifies you of any (1) water shortage or (2) mandate from a local water authority to ration
water. Within 10 days of the notification, submit a water conservation plan. The plan must include:

List of construction activities that require water

Measures you will implement for each activity to conserve water

Method for curing concrete other than the water method if included in the work
Dust palliative you will use for dust control

Eal

Any unavailability of water that delays a controlling activity is a material shortage.

Replace section 10-5 with:

05-30-14
10-5 DUST CONTROL

Section 10-5 includes general specifications for controlling dust resulting from the work.
Prevent and alleviate dust by:

1. Applying a dust palliative under section 18
2. Applying temporary soil stabilization under section 13-5
3. Managing material stockpiles under section 13-4.03C(3)
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04-19-13
10-6 JOB SITE WATER CONTROL

10-6.01 GENERAL

Section 10-6 includes specifications for controlling water to provide a dry working area at the job site.
10-6.02 WATER-FILLED COFFERDAM

Reserved

10-6.03-10-6.10 RESERVED
10-7-10-20 RESERVED

AAAAANAANAAAANAAANAANAANAAAANAAAANAANAANAANAANANN

11 QUALITY CONTROL AND ASSURANCE
07-19-13
Replace section 11-2 with:

07-19-13
11-2 RESERVED
Replace the table in the 3rd paragraph of section 11-3.01A with:
07-19-13
AWS code Year of adoption
D1.1 2010
D1.3 2008
D1.4 2011
D1.5 2010
D1.6 2007
D1.8 2009
Replace "does" in the definition of "continuous inspection” in section 11-3.01B with:
07-19-13
do
Replace "gross nonconformance" and its definition in section 11-3.01B with:
07-19-13

gross nhonconformance: Rejectable indications are present in more than 20 percent of the tested weld
length.

Replace the introductory clause in the 1st paragraph of section 11-3.01C with:

07-19-13
Replace clause 6.1.3 of AWS D1.1, the 1st paragraph of clause 7.1.2 of AWS D1.4, and clause 6.1.2 of
AWS D1.5 with:
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Replace the 3rd paragraph of section 11-3.01C with:
07-19-13
For each inspection, including fit-up, WPS verification, and final weld inspection, the QC Inspector must
confirm and document compliance with the specifications, AWS welding codes, and any referenced
drawings.

Replace the paragraphs in section 11-3.01D with:
07-19-13
The Engineer has the authority to verify the qualifications or certifications of any welder, QC Inspector, or
NDT personnel to specified levels by retests or other means determined by the Engineer. If welding will
be performed without gas shielding, then qualification must also include welding without gas shielding.

Replace clause 6.14.6.1 of AWS D1.1, clause 7.8 of AWS D1.4, and clause 6.1.3.4 of AWS D1.5 with:

Personnel performing NDT must be qualified and certified under American Society for Nondestructive
Testing (ASNT) Recommended Practice No. SNT-TC-1A and the written practice of the NDT firm.
The written practice of the NDT firm must comply with or exceed the guidelines of the ASNT
Recommended Practice No. SNT-TC-1A. Individuals who perform NDT, review the results, and
prepare the written reports must be one of the following:

1. Certified NDT Level Il technicians
2. Level Il technicians certified to perform the work of Level Il technicians

Replace the heading and the 1st through 3rd paragraphs of section 11-3.01E with:
07-19-13
11-3.01E Weld Joint Details

If weld joint details proposed for use in the work are not prequalified under clause 3 of AWS D1.1 or figure
2.4 or 2.5 of AWS D1.5, submit the proposed WPS and the intended weld joint locations.

Upon authorization of the proposed joint detail locations and qualification of the proposed joint details,
welders and welding operators using these details must weld an additional qualification test plate using
the WPS variables and the weld joint detail to be used in production. The test plate must:

1. Have the maximum thickness to be used in production and a minimum length of 18 inches.
2. Be mechanically and radiographically tested. Mechanical and radiographic testing and acceptance
criteria must comply with the applicable AWS codes.

If a nonprequalified weld joint configuration is proposed using a combination of WPSs for work welded
under AWS D1.1, you may conduct a single test combining the WPSs to be used in production, if the
essential variables, including weld bead placement, of each process are limited to those established in
table 4.5 of AWS D1.1.

Replace the 1st paragraph of section 11-3.01F with:
07-19-13
Replace paragraph 3 of clause 6.26.3.2 of AWS D1.5 with:

3. If indications that exhibit these planar characteristics are present at scanning sensitivity, or
other evidence exists to suggest the presence of transverse cracks, a more detailed evaluation
of the discontinuity by other means must be performed (e.g., alternate UT techniques, RT,
grinding, or gouging for visual inspection or MT of the excavated areas.). For welds that have
transverse cracks, excavate the full length of the crack plus 2 inches of weld metal on each
side adjacent to the crack and reweld.
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Replace "section"” in the 2nd paragraph of section 11-3.01F with:

07-19-13
clause

Replace the 1st paragraph of section 11-3.02A with:
07-19-13
Except for stud welding, section 11-3.02 applies to (1) work welded under sections 49, 52, 55, and 75-
1.03E and (2) work in section 99 that must comply with an AWS welding code.

Replace the 4th through 6th paragraphs of section 11-3.02C(2) with:

07-19-13
Submit an amended welding QC plan or an addendum to the welding QC plan for any changes to:

WPSs

NDT firms

QC personnel or procedures

NDT personnel or procedures

Systems for tracking and identifying welds
Welding personnel

oA wLN -

Allow 15 days for the Engineer's review of an amended welding QC plan or an addendum to the welding
QC plan.

Submit 7 copies of each authorized QC plan and any authorized addendums. Make 1 copy available at
each location where work is performed.

Replace the 1st paragraph of section 11-3.02C(3) with:
07-19-13
Submit a welding report within 7 days following the performance of any welding. The welding report must
include:

Daily production log for welding for each day that welding is performed

Reports of all visual weld inspections and NDT performed, whether specified, additional, or

informational

Radiographs and radiographic reports, and other required NDT reports

Summary of welding and NDT activities that occurred during the reporting period

Reports of each application of heat straightening

Summarized log listing the rejected lengths of weld by welder, position, process, joint configuration,

and piece number

Documentation that you have:

7.1.  Evaluated all radiographs and radiograph reports and NDT and NDT reports

7.2. Corrected all rejectable deficiencies and that all repaired welds have been reexamined using
the required NDT and found acceptable

8. Reports or chart recordings of each application of any stress relieving used

9. Reports and chart recordings for any electroslag welding used

NN —

ook W

N

Add between "radiographic™ and "envelopes" in the introductory clause in the 3rd paragraph of
section 11-3.02C(3):

07-19-13
film
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07-19-13
Delete the 3rd sentence in the 5th paragraph of section 11-3.02C(3).

Replace the introductory clause in the 1st paragraph of section 11-3.02D with:
07-19-13
Clauses 6.1.4.1 and 6.1.4.3 of AWS D1.1, the 2nd paragraph of clause 7.1.2 of AWS D1.4, clauses
6.1.3.1 through 6.1.3.3 of AWS D1.5, and clause 7.2.3 of AWS D1.8 are replaced with:

Replace items 1 and 2 in the list in the 2nd paragraph of section 11-3.02D with:
07-19-13
1. Work is welded at a permanent fabrication or manufacturing plant that is certified under the AISC
Certification Program for Steel Bridge Fabricators, Intermediate Bridges, and Fracture-Critical
Member endorsement if required.
2. Structural steel for building construction work is performed at a permanent fabrication or
manufacturing plant that is certified under the AISC Quality Certification Program, Category STD,
Standard for Steel Building Structures.

07-19-13
Delete the 3rd paragraph of section 11-3.02D.

Replace the 1st sentence in the 4th paragraph of section 11-3.02D with:
07-19-13
Except for the exempt facilities identified above, an authorized independent third party must witness the
qualification tests for welders or welding operators.

Replace the paragraph in section 11-3.02F with:
07-19-13
Welding procedures qualification for work welded under AWS D1.5 must comply with clause 5.12 or
5.12.4 of AWS D1.5 and the following:

1. Unless considered prequalified, qualify fillet welds in each position. Conduct the fillet weld soundness
test using the essential variables of the WPS as established by the PQR.

2. For qualifying joints that do not comply with figures 2.4 and 2.5 of AWS D1.5, conduct the test
complying with figure 5.3 using the welding parameters that were established for the test conducted
complying with figure 5.1.

3. Macroetch tests are required for WPS qualification tests, and acceptance must comply with clause
5.19.3 of AWS D1.5.

4. If a nonstandard weld joint is to be made using a combination of WPSs, you may conduct a test under
figure 5.3, combining the qualified or prequalified WPSs to be used in production, if the essential
variables, including weld bead placement, of each process are limited to those established in table
5.3 of AWS D1.5.

5. Before preparing mechanical test specimens, inspect the PQR welds by visual and radiographic tests.
The backing bar must be 3 inches in width and must remain in place during NDT. Results of the
visual and radiographic tests must comply with clause 6.26.2 of AWS D1.5 excluding clause 6.26.2.2.
All other requirements for clause 5.17 are applicable.

Add to the list in the 3rd paragraph of section 11-3.02G:

07-19-13
3. Repairs not included in the welding QC plan
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Replace the 1st sentence of the 4th paragraph of section 11-3.02G with:

07-19-13
Requests to perform 3rd-time excavations, repairs of cracks, or repairs not included in the welding QC
plan must include an engineering evaluation.

AAAAAAAAANAANNAANAAANANAAAAANAAAAAAAANANAAANAANANN

12 TEMPORARY TRAFFIC CONTROL
05-30-14
Replace the 5th paragraph of section 12-3.01A(1) with:
05-30-14
Repair or replace traffic-handling equipment and devices damaged from any cause during the Contract,
including repainting if necessary. The condition of temporary traffic control devices must comply with the
current American Traffic Safety Services Association publication "Quality Guidelines for Temporary Traffic
Control Devices and Features."

Replace the 1st paragraph of section 12-3.01A(4) with:

10-19-12
Category 2 temporary traffic control devices must be on FHWA's list of acceptable, crashworthy Category
2 hardware for work zones. This list is available on FHWA's Safety Program Web site.

Replace "project” in the 4th paragraph of section 12-3.02C with:

10-19-12
work
Add after "Display” in item 4 in the list in the 2nd paragraph of section 12-3.03B:
04-19-13
or Alternating Diamond
Replace "project” in the 3rd paragraph of section 12-3.07C with:
10-19-12
work
Add to section 12-3:
07-19-13
12-3.18 AUTOMATED WORK ZONE INFORMATION SYSTEM
Reserved
12-3.19-12-3.25 RESERVED
Replace the 7th through 9th paragraphs of section 12-4.02A with:
07-19-13

If pedestrian traffic is allowed to pass through construction areas, provide a temporary pedestrian facility
through the construction areas within the highway. Include protective overhead covering as necessary to
ensure protection from falling objects and drippings from overhead structures.
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At locations where pedestrian openings through falsework are required, provide a temporary pedestrian
facility with protective overhead covering during all bridge construction activities.

Temporary pedestrian facilities must comply with section 12-7.

If an activity requires a closure of a walkway, another walkway must be made available nearby, off of the
traveled way.

07-19-13
Delete the 12th paragraph of section 12-4.02A.

Replace section 12-4.03 with:

07-19-13
12-4.03 CLOSURE SCHEDULES AND CONDITIONS

12-4.03A General
Submit closure schedule requests and closure schedule amendments using LCS to show the locations
and times of the requested closures.

The Department provides LCS training. Request the LCS training at least 30 days before submitting the
1st lane closure request. The Department provides the training within 15 days after your request. The
training may be web based.

Except for web-based training, the training is held at a time and location you and the Engineer agree to.
For web-based training, the Engineer provides you the website address to access the training.

Within 5 business days after completion of the training, the Department provides LCS accounts and user
identifications to your assigned, trained representatives.

Each representative must maintain a unique password and current user information in the LCS.

12-4.03B Closure Schedules

Every Monday by noon, submit a closure schedule request of planned closures for the next week period.
The next week period is defined as Sunday noon through the following Sunday noon.

Submit a closure schedule request not less than 25 days and not more than 125 days before the
anticipated start of any activity that reduces:

1. Horizontal clearances of traveled ways, including shoulders, to 2 lanes or less due to activities such
as temporary barrier placement and paving

2. Vertical clearances of traveled way, including shoulders, due to activities such as pavement overlays,
overhead sign installation, falsework, or girder erection

Submit closure schedule amendments, including adding additional closures, by noon at least 3 business
days before a planned closure.

Cancel closure requests using LCS at least 48 hours before the start time of the closure.

You will be notified through LCS of unauthorized closures or closures that require coordination with other
parties as a condition for authorization.

The Engineer may reschedule a closure cancelled due to unsuitable weather.

If a closure is not opened to traffic by the specified time, suspend work. No further closures are allowed
until the Engineer has reviewed and authorized a work plan submitted by you that ensures that future
closures will be opened to traffic by the specified time. Allow 2 business days for review of your proposed
work plan. The Department does not compensate you for your losses due to the suspension of work
resulting from the late opening of closures.

Notify the Engineer of delays in your activities caused by:
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1. Your closure schedule request being denied although your requested closures are within the
specified time frame allowed for closures. The Department does not compensate you for your losses
due to amendments to the closure schedule that are not authorized.

2. Your authorized closure being denied.

If you are directed to remove a closure before the time designated in the authorized closure schedule,
you will be compensated for the delay.

12-4.03C Contingency Plan

Section 12-4.03C applies if a contingency plan is specified in the special provisions or if a contingency
plan is requested.

If a contingency plan is requested, submit the contingency plan within 1 business day of the request.

The contingency plan must identify the activities, equipment, processes, and materials that may cause a
delay in the opening of a closure to traffic. The plan must include:

1. List of additional or alternate equipment, materials, or workers necessary to ensure continuing
activities and on-time opening of closures if a problem occurs. If the additional or alternate equipment,
materials, or workers are not on site, specify their location, the method for mobilizing these items, and
the required time to complete mobilization.

2. General time-scaled logic diagram displaying the major activities and sequence of planned
operations. For each activity, identify the critical event when the contingency plan will be activated.

Based on the Engineer's review, additional materials, equipment, workers, or time to complete activities
from that specified in the contingency plan may be required.

Submit revisions to a contingency plan at least 3 business days before starting the activity requiring a
contingency plan. Allow 2 business days for review of the revised contingency plan.

Replace section 12-7 with:

07-19-13
12-7 TEMPORARY PEDESTRIAN FACILITIES

12-7.01 GENERAL
Section 12-7 includes specifications for constructing temporary pedestrian facilities.

Temporary pedestrian facilities must comply with the California MUTCD, Part 6, Chapter 6D, "Pedestrian
and Worker Safety."

Design temporary pedestrian facilities with protective overhead covering to support all imposed loads.

The design load and maximum allowable stresses for temporary pedestrian facilities with protective
overhead covering must comply with section 48-2.01D(3). The minimum design live load for the
temporary pedestrian facilities with protective overhead covering must be 150 psf for the entire structure.

The minimum width of the temporary pedestrian facilities with protective overhead covering between the
inside face of handrails must be 60 inches. The clear height of the temporary pedestrian facilities with
protective overhead covering measured from the floor surface to the canopy overhead must be at least 8
feet. Provide adequate lighting at all times. Lighting must comply with section 86-6.13.

Submit shop drawings with supporting calculations for temporary pedestrian facilities with protective
overhead covering. Shop drawings and calculations must be signed by an engineer who is registered as
a civil engineer in the State.

12-7.02 MATERIALS

Walkways must be surfaced with HMA, portland cement concrete, or wood. The surface must be skid
resistant and free of irregularities.

Hand railings must be S4S lumber and painted white.
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Protective overhead covering of temporary pedestrian facilities must be plywood at least 3/4 inch thick or
wood planking with a nominal thickness of 2 inches minimum.

12-7.03 CONSTRUCTION

Construct hand railings on each side of a temporary pedestrian facility as necessary to protect pedestrian
traffic from hazards due to work activities or adjacent vehicular traffic.

Maintain temporary pedestrian facilities in good condition and keep them clear of obstructions.

12-7.04 PAYMENT
Not Used

AAAAAANAAAANAANNAAANAAANAAAAANANAAAAAAANANAANAANANN

13 WATER POLLUTION CONTROL

05-15-15
04-19-13
Delete item 3 in the list in the 4th paragraph of section 13-1.01A.
Add to section 13-1.01A:
11-15-13

Comply with the Department's general permit issued by the State Water Resources Control Board for
Order No. 2012-0011-DWQ, NPDES No. CAS000003, National Pollutant Discharge Elimination System
(NPDES) Permit, Statewide Storm Water Permit and Waste Discharge Requirements (WDRs) for the
State of California, Department of Transportation (Caltrans). The Department's general permit governs
stormwater and nonstormwater discharges from the Department's properties, facilities, and activities. The
Department's general permit may be viewed at the Web site for the State Water Resources Control
Board, Storm Water Program, Caltrans General Permit.

Add to the list in the 1st paragraph of section 13-1.01D(3)(b):

10-21-11
3. Have completed SWRCB approved QSD training and passed the QSD exam

Add to the list in the 2nd paragraph of section 13-1.01D(3)(b):

10-21-11
3. Have completed SWRCB approved QSP training and passed the QSP exam

Replace "NEL violation” in item 3.6.2 in the list in the 1st paragraph of section 13-1.01D(3)(c) with:

04-19-13
receiving water monitoring trigger

Replace the 1st paragraph in section 13-2.01B with:

04-19-13
Within 7 days after Contract approval, submit 2 copies of your WPCP for review. Allow 5 business days
for review.

After the Engineer authorizes the WPCP, submit an electronic copy and 3 printed copies of the authorized
WPCP.
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If the RWQCB requires review of the authorized WPCP, the Engineer submits the authorized WPCP to
the RWQCB for its review and comment. If the Engineer orders changes to the WPCP based on the
RWQCB's comments, amend the WPCP within 3 business days.

Replace the 1st paragraph in section 13-3.01B(2)(a) with:
04-19-13
Within 15 days of Contract approval, submit 3 copies of your SWPPP for review. The Engineer provides
comments and specifies the date when the review stopped if revisions are required. Change and resubmit
a revised SWPPP within 15 days of receiving the Engineer's comments. The Department's review
resumes when a complete SWPPP has been resubmitted.

When the Engineer authorizes the SWPPP, submit an electronic copy and 4 printed copies of the
authorized SWPPP.

If the RWQCB requires review of the authorized SWPPP, the Engineer submits the authorized SWPPP to
the RWQCB for its review and comment. If the Engineer requests changes to the SWPPP based on the
RWQCB's comments, amend the SWPPP within 10 days.

Replace "NELs" in item 3.1 in the 3rd paragraph of section 13-3.01B(2)(a) with:

04-19-13
receiving water monitoring triggers

Replace the 3rd paragraph of section 13-3.01B(2)(c) with:
05-15-15
The SAP must identify the sample containers, preservation requirements, holding times, analytical
method, and the laboratory certified under the Environmental Laboratory Accreditation Program of the
State Water Resources Control Board. For a list of certified laboratories, go to the board's website.

Replace section 13-3.01B(6)(c) with:
04-19-13
13-3.01B(6)(c) Receiving Water Monitoring Trigger Report

Whenever a receiving water monitoring trigger is exceeded, notify the Engineer and submit a receiving
water monitoring trigger report within 48 hours after conclusion of a storm event. The report must include:

1. Field sampling results and inspections, including:
1.1.  Analytical methods, reporting units, and detection limits
1.2. Date, location, time of sampling, visual observation and measurements
1.3. Quantity of precipitation from the storm event

2. Description of BMPs and corrective actions

Replace "NEL" in the 6th paragraph of section 13-3.01C(1) with:

04-19-13
receiving water monitoring trigger

Replace section 13-3.01C(3) with:
04-19-13
13-3.01C(3) Receiving Water Monitoring Trigger
For a risk level 3 project, receiving water monitoring triggers must comply with the values shown in the
following table:
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Receiving Water Monitoring Trigger

Parameter | Test method Detection Unit Value
limit (min)
pH Field test with 0.2 pH Lower limit = 6.0
calibrated Upper limit = 9.0

portable
instrument
Turbidity | Field test with 1 NTU 500 NTU max
calibrated

portable
instrument

The storm event daily average for storms up to the 5-year, 24-hour storm must not exceed the receiving
water monitoring trigger for turbidity.

The daily average sampling results must not exceed the receiving water monitoring trigger for pH.

04-19-13
Delete "and NELs are violated" in the 3rd paragraph of section 13-3.03C.
Replace "working days" at each occurrence in section 13-3.04 with.
10-19-12
original working days
04-19-13
Delete the 1st sentence in the 2nd paragraph of section 13-4.03C(3).
Add between the 2nd and 3rd paragraphs of section 13-4.03C(3):
04-19-13
Manage stockpiles by implementing water pollution control practices on:
1. Active stockpiles before a forecasted storm event
2. Inactive stockpiles according to the WPCP or SWPPP schedule
05-30-14
Delete the 7th paragraph of section 13-4.03C(3).
Replace the heading of section 13-4.03E(1) with:
05-30-14
General
05-30-14
Delete the 1st through 5th sentences in the 2nd paragraph of section 13-4.03E(1).
Replace the 1st sentence of the 1st paragraph of section 13-4.03E(3) with:
05-30-14

Limit vehicle and equipment cleaning or washing at the job site to that needed for safety and protection of
the equipment and compliance with PLACs.
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Replace the paragraph in section 13-4.04 with:

Not Used
Replace "20-7.02D(6)" in section 13-5.02C with:
20-5.03E
Delete "or stockpile" in the 3rd paragraph of section 13-5.02F.
Replace "20-7.031(10)" in section 13-5.03C with:
20-5.03E(3)

Replace section 13-5.03F with:

13-5.03F Reserved

Delete "or stockpile” in item 1 in the list in the 1st paragraph of section 13-5.03K.

Delete the 3rd paragraph of section 13-5.03K.

Replace the 2nd sentence in the 1st paragraph of section 13-9.01A with:

You may use any of the following systems for temporary concrete washout:

1. Temporary concrete washout facility
2. Portable temporary concrete washout
3. Temporary concrete washout bin

Replace the 2nd paragraph of section 13-9.01B with:

Retain and submit an informational submittal for records of disposed concrete waste.

Delete the 4th paragraph of section 13-9.01B.

Delete "if authorized" in the 1st sentence in the 1st paragraph of section 13-9.02A.
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Replace "at least 3-inch™ in the 3rd sentence in the 1st paragraph of section 13-9.02A with:

10-19-12
6-inch
AAAAAANAANAAANAAAANAAANAAAAAANAAAANAANANAANANANAANANAN
14 ENVIRONMENTAL STEWARDSHIP
05-15-15
Replace section 14-9.03 with:
05-30-14

14-9.03 RESERVED

Replace "California Department of Public Health (CDPH)" in the 2nd paragraph of section 14-
11.02E(1) with:

05-15-15
State Water Resources Control Board
AAANAAAAAAAAANAANAANAAANAAAAANAAANAANAANAANAANAAAANANAANN
15 EXISTING FACILITIES
10-17-14
Replace section 15-1.03D with:
07-19-13
15-1.03D Reserved
Replace "metal beam guard railing” in the 1st paragraph of section 15-2.01C with:
07-19-13
guardrail
Replace the paragraphs of section 15-2.02B(1) with:
07-19-13

Section 15-2.02B includes specifications for removing pavement, base, subbase, and subgrade.

If only a portion of the pavement is removed, saw-cut the outline of the removal area on a neat line and
with a power-driven saw before removing.

For asphalt concrete pavement, saw cuts must be at least 2 inches deep unless otherwise described.

Replace section 15-2.02B(4)(b) with:

07-19-13
15-2.02B(4)(b) Reserved
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Add to section 15-2.02B:

07-19-13
15-2.02B(5) Remove Concrete Pavement

15-2.02B(5)(a) General

Remove only the portion of pavement to be replaced or repaired during the same lane closure. If there is
overlying material on the concrete pavement, remove it with the pavement.

Do not impact the surface within 18 inches of the pavement to remain in place. Use removal methods that
do not damage the remaining pavement and base. Slab-lifting equipment must attach to the pavement.

Instead of disposing of removed concrete pavement by removing it from the job site, you may dispose of
it under section 15-3.01.

15-2.02B(5)(b) Saw Cuts

Saw cut using a diamond blade and make cuts perpendicular to the pavement surface. Saw cutting is not
required where concrete pavement is adjacent to asphalt concrete pavement.

Saw cut (1) no more than 2 days before removing pavement and (2) such that traffic will not dislodge any
pavement piece or segment. Saw cut perpendicular to the traveled way except you may cut parallel or
diagonal to the traveled way when removing the pavement during the same lane closure as the saw
cutting.

You may make additional saw cuts within the sawed outline.
Saw cuts must be the full depth of the pavement unless otherwise shown.

Saw cut at longitudinal and transverse joints to remove entire slabs. For partial-slab areas, the Engineer
determines the exact saw-cut locations.

15-2.02B(5)(c) Reserved

15-2.02B(6) Reserved

15-2.02B(7) Payment

Reserved

Replace section 15-2.02G with:

07-19-13
15-2.02G Remove Guardrail
Where removing guardrail, remove any concrete anchors and steel foundation tubes.
Replace the 1st paragraph of section 15-2.02K with:
07-19-13

Box culverts, concrete pipes, inlets, headwalls, and endwalls must be completely removed if any portion
of these structures is (1) within 3 feet of the grading plane in excavation areas, (2) within 1 foot of original
ground in embankment areas, or (3) shown to be removed.

Replace "Metal beam guard railing” in the table in the 2nd paragraph of section 15-2.03A(2)(a)
with:
07-19-13
Guardrail
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Replace the heading of section 15-2.03B with:

07-19-13
Salvage Guardrail
Replace the heading of section 15-2.04D with:
07-19-13
Reconstruct Guardrail
Replace section 15-2.09D with:
07-19-13
15-2.09D Reserved
Replace the 4th paragraph of section 15-2.10B with:
01-18-13

Instead of using new materials similar in character to those in the existing structure, you may use raising
devices to adjust a manhole to grade. Before starting paving work, measure and fabricate raising devices.
Raising devices must:

Comply with the specifications for section 75 except that galvanizing is not required

Have a shape and size that matches the existing frame

Be match marked by painting identification numbers on the device and corresponding structure
Result in an installation that is equal to or better than the existing one in stability, support, and
nonrocking characteristics

Be fastened securely to the existing frame without projections above the surface of the road or into
the clear opening

el

o

Replace the heading of section 15-2.10D with:

07-19-13
Adjust Guardrail

Replace the paragraphs of section 15-3.01 with:

07-19-13
Section 15-3 includes specifications for removing all or a portion of a concrete facility.

Concrete facilities include curbs, gutters, gutter depressions, sidewalks, driveways, slope paving, island
paving, barriers, retaining walls, sound walls, minor structures, aprons, spillways, and dams.

Where broken-concrete slope protection is shown, use removed concrete for the construction of the
broken-concrete slope protection.

Instead of disposing of removed concrete by removing it from the job site, you may dispose of it on the
job site by one of the following methods:

1. Burying it in embankments at authorized locations. Removed concrete must be broken into pieces
that can be readily handled and incorporated into embankments and placed at a depth of at least 3
feet below finished grade and slope lines. Concrete must not be buried in areas where piling is to be
placed or within 10 feet of trees, pipelines, poles, buildings or other permanent objects or structures.

2. Placing it at authorized locations. The removed concrete must not present an unsightly appearance
from the highway.
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Replace the paragraph of section 15-3.02 with:

07-19-13
Not Used
07-19-13
Delete the 5th paragraph of section 15-3.03.
Add to the end of section 15-4.01A(2):
04-19-13
Allow 20 days for review of the bridge removal work plan.
Replace the 2nd sentence of the 3rd paragraph of section 15-4.02C(1) with:
10-17-14

Paint exposed ends of the remaining reinforcement with 2 applications of organic zinc-rich primer as
specified for painting exposed ends of prestressing steel in section 50-1.03B(3).

Replace the 1st paragraph of section 15-5.01C(1) with:

10-19-12
Before starting deck rehabilitation activities, complete the removal of any traffic stripes, pavement
markings, and pavement markers.
Replace the 2nd and 3rd paragraphs of section 15-5.01C(2) with:
10-19-12

Perform the following activities in the order listed:

1. Abrasive blast the deck surface with steel shot. Perform abrasive blasting after the removal of any
unsound concrete and placement of any rapid setting concrete patches.

2. Sweep the deck surface.

3. Blow the deck surface clean using high-pressure air.

Replace the 2nd paragraph of section 15-5.01C(4) with:
10-19-12
Before removing asphalt concrete surfacing, verify the depth of the surfacing at the supports and
midspans of each structure (1) in each shoulder, (2) in the traveled way, and (3) at the roadway crown, if
a crown is present.

04-19-13
Delete "and concrete expansion dams" in the 3rd paragraph of section 15-5.01C(4).

Replace the 2nd paragraph of section 15-5.03A(2) with:

10-19-12
For a contract with less than 60 original working days, submit certificates of compliance for the filler
material and bonding agents.
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Replace "51-1.02C" in the 1st paragraph of section 15-5.03B with:

51-1.02F

Replace the 4th paragraph of section 15-5.03B with:

04-19-13

10-19-12

For a contract with less than 60 original working days, alternative materials must be authorized before

use.

Add between the 5th and 6th paragraphs of section 15-5.03C:

The final surface finish of the patched concrete surface must comply with section 51-1.03F.

Delete the 4th paragraph of section 15-5.05C.

Replace "51-1.03F(5)" in the 3rd paragraph of section 15-5.06C(1) with:

51-1.01D(4)(b)

Replace "51-1.03E(5)" in the 5th paragraph of section 15-5.06C(1) with:

51-1.03F(5)

Delete the 9th paragraph of section 15-5.06C(1).

Delete the 15th paragraph of section 15-5.06C(1).

Add between the 18th and 19th paragraphs of section 15-5.06C(1):

Texture the polyester concrete surface before gelling occurs by longitudinal tining under 51-
1.03F(5)(b)(iii), except do not perform initial texturing.

Replace section 15-5.06C(2) with:

15-5.06C(2) Reserved

Delete the 3rd paragraph of section 15-5.06D.
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Replace the 1st paragraph in section 15-5.07B(4) with:

10-19-12
Payment for furnishing dowels is not included in the payment for core and pressure grout dowel.

Replace section 15-5.09 with:

04-19-13
15-5.09 POLYESTER CONCRETE EXPANSION DAMS

15-5.09A General
Section 15-5.09 includes specifications for constructing polyester concrete expansion dams.

Polyester concrete expansion dams must comply with the specifications for polyester concrete overlays in
section 15-5.06, except a trial slab is not required.

Reinforcement must comply with section 52.

15-5.09B Materials
Not Used

15-5.09C Construction
For new asphalt concrete overlays, place the asphalt concrete overlay before starting polyester concrete
activities. Saw cut and remove asphalt concrete at expansion dam locations.

For existing asphalt concrete overlays, remove expansion dams and asphalt concrete to the limits shown.
Removing expansion dams must comply with section 15-4 except a bridge removal work plan is not
required.

Where a portion of the asphalt concrete overlay is to remain, saw cut a 2-inch-deep neat line along the
edge to remain in place before removing the asphalt concrete. Do not damage the existing surfacing to
remain in place.

Prepare the deck surface under section 15-5.01C(2).

You may use a mechanical mixer to mix the polyester concrete for expansion dams. The mixer capacity
must not exceed 9 cu ft unless authorized. Initiate the resin and thoroughly blend it immediately before
mixing it with the aggregate. Mix the polyester concrete for at least 2 minutes before placing.

The application rate of methacrylate resin must be approximately 100 sq ft/gal.
You may place and finish expansion dams using hand methods.
Protect expansion dams from moisture, traffic, and equipment for at least 4 hours after finishing.

For expansion dams over 6 feet long, install 1/4-inch-wide joint material at 6-foot intervals across the
width of the expansion dam. Joint material must be either expanded polyurethane or expanded
polyethylene.

15-5.09D Payment

Not Used

Add to section 15-6.01A(3)(a):

07-19-13
Within 5 days of completing annular space grouting at a culvert, submit the grouting records.

Replace "41-1.01" in item 10.3 in the list in the 2nd paragraph of section 15-6.01A(3)(d) with:

07-19-13
41-2
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Replace "41-1.02" in 1st paragraph of section 15-6.01B(2) with:

07-19-13
41-2
Replace the heading of section 15-6.04 with:
01-18-13
INVERT PAVING
Replace the 1st paragraph of section 15-6.13A(1) with:
07-19-13

Section 15-6.13 includes specifications for installing machine spiral wound PVC pipeliners directly into the
culvert.

Replace the heading of section 15-6.13B with:

07-19-13
Machine Spiral Wound PVC Pipeliners, Grouted

AAAANAANAAAANAANAANANANAANANAAANANANAANANAAAANAANANAANANAAAANAANANN

DIVISION Il GRADING

16 CLEARING AND GRUBBING
07-19-13
Replace "20-3.03B(4)" in the 3rd paragraph of section 16-1.01 with:

07-19-13
20-2.02C(2)

Replace "20-1.03D" in the 2nd paragraph of section 16-1.03B with:

07-19-13
20-3.01C(2)

AAAAANAANAAAANAAAANANAANAANAAANAANANAANAANAANAN

18 DUST PALLIATIVE
05-30-14
Replace section 18 with:
05-30-14

18 DUST PALLIATIVES
18-1.01 GENERAL
18-1.01A Summary
Section 18 includes specifications for applying dust palliatives.

The dust palliative must be any of the following:

1. Water

Contract No. 12-ON78U4
60 of 341



2. Dust suppressant
3. Dust control binder

Water must comply with section 17.

18-1.01B Definitions
Reserved

18-1.01C Submittals

If a dust suppressant or dust control binder is to be used, submit a dust treatment plan at least 15 days
before starting job site activities. The dust treatment plan must include:

1. Product name and type

2. Manufacturer's name

3. Polymer emulsion type if synthetic polymer emulsion is used, including identification of:

3.1. Individual components greater than 5 percent by volume in blends of polymers of different
compositions

3.2. Additives greater than 2 by volume

MSDS

Proposed methods for applying products

Application rates and number of passes

Required weather conditions for application, including ambient and surface temperatures, wind

conditions, and allowable period before expected precipitation

8. Drying time or curing time required before traffic is allowed on the treated surface

No ok

Submit the manufacturer's instructions for the material to be used as an informational submittal.
Submit a certificate of compliance for the dust suppressant, dust control binders, and fibers.
For dust suppressants, include with the certificate of compliance:

1. Test results verifying compliance with the quality characteristic requirements in section 18-1.01D. The
results must be from a test conducted within 6 months before the date of the certificate of compliance.
2. Test results from a test conducted within 2 years before the date of the certificate of compliance
verifying compliance with the following environmental requirements:
2.1.  Maximum constituent concentration levels
2.2.  US EPA regulatory requirements for:
2.2.1.  Volatile organic compounds
2.2.2. Semivolatile organic compounds
2.2.3. Toxicity characteristic leaching
2.2.3. Modified synthetic leaching procedure
2.3. Aquatic toxicity

18-1.01D Quality Control and Assurance
Dust palliatives must comply with US EPA requirements and RWQCB requirements for soil stabilizers.

Dust suppressants must be tested by an EPA-accredited laboratory. Liquid chemical treatments must be
tested before dilution. Solid products must be mixed with water to a 25 percent concentration before
testing. The chemical constituent concentration for each dust suppressant must not exceed the maximum
levels shown in the following table:
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Maximum Constituent Concentration Levels

Constituent Test method Requirement
maximum level
(ppm)
Arsenic 5.0
Barium 100.0
Cadmium 0.2
Chromium EPA Method 200.7 10
Copper 1.0
Lead 1.0
Mercury EPA Method 245.1 0.05
Selentim EPA Method 200.7 s
Phosphorus EPA Method 365.4 2500.0
Cyanide EPA Method 335.4 0.2

Dust suppressants must comply with the US EPA requirements for the quality characteristics when tested

under the test methods shown in the following table:

Quality characteristic

Test method

Volatile organic compounds (VOC) EPA Method
8260
Semivolatile organic compounds (SVOC) EPA Method
8270
Toxicity characteristic leaching EPA Method
procedure 1311
Modified synthetic leaching procedure EPA Method
1312

The aquatic toxicity for dust suppressant must comply with the requirements shown in the following table:

Aquatic Toxicity Requirements

Quality characteristic

Test method

Requirement

min, ppm)

Aquatic toxicity® (LC50 ASTM E729 or EPA Method 600/4-90/027F and
EPA Method 600/4-91/002

10

Aquatic toxicity® (rating) ASTM E729 or EPA Method 600/4-90/027F and

slightly toxic or

EPA Method 600/4-91/002 better
Renewal toxicity® (LC50 ASTM E1295 10
min, ppm)
Renewal toxicity® (rating) ASTM E1295 slightly toxic or

better

4Using Ceriodaphnia dubia (water flea), Oncorhynchus mykiss (rainbow trout), Pimephales promelas

(fathead minnow), and Americamysis bahia (mysid shrimp)

bUsing Ceriodaphnia dubia (water flea)

18-1.02 MATERIALS
18-1.02A General

Dust suppressants and control binders must be either (1) miscible in water or (2) a material that is directly

applied to the surface without mixing with water.

18-1.02B Dust Suppressants
18-1.02B(1) General

Dust suppressants must be one of the following:

1. Petroleum-based organic product
2. Nonpetroleum-based organic product
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3. Hygroscopic product
4. Synthetic polymer emulsions

18-1.02B(2) Petroleum-Based Organic Products

Petroleum-based organic dust suppressants must be asphalt emulsion, petroleum resin, base oil, mineral
oil, or synthetic fluid.

Asphalt emulsion must be Grade SS1h.
Petroleum resin must comply with the requirements shown in the following table:

Petroleum Resin Requirements

Quality characteristic Test method Requirement

Residue (min, %) ASTM D6934 60

pH ASTM D1429 4.0-7.0
Specific gravity at 16 °C (min) ASTM D1298 1.00
Kinematic viscosity at 25 °C

(min, Saybolt Furo)I/ seconds %) ASTM D2170 188
Flash point (min °C) ASTM D92 205
Particle charge test ASTM D7402 Positive

®Use ASTM D2161 to convert the mm?/s value to Saybolt Furol seconds

Base and mineral oils must comply with the requirements shown in the following table:

Base and Mineral Oils Requirements

Quality characteristic Test method Requirement

Base and mineral oil content

) - 75
(min, %)
Specific gravity at 16 °C (min) ASTM D1298 0.85-0.90
Brookfield absolute viscosity
at 68 °C (max, cP) ASTM D2196 250
Flash point (min, °C) ASTM D93 150

Synthetic Fluids Requirements

Synthetic fluids must comply with 40 CFR 35 and the requirements shown in the following table:

Quality characteristic Test method Requirement

Base and mineral oil content

) - 75
(min, %)
Specific gravity at 16 °C (min) ASTM D1298 0.85-0.90
Brookfield absolute viscosity
at 68 °C (max, cP) ASTM D2196 250
Flash point (min, °C) ASTM D93 150

18-1.02B(3) Nonpetroleum-Based Organic Products
Nonpetroleum-based organic dust suppressants must be lignosulfonate, plant oil, or tall oil pitch rosin.

Lignosulfonate must comply with the requirements shown in the following table:
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Lignosulfonate Requirements

Quality characteristic Test method Requirement
Lignin sulfonate content ready ASTM D4900 25
to use (min, %)

Residue total solids content ASTM D4903 or D2834 52
(min %)

Lignin sulfonate content of - 50
residue (min, %)

Reducing sugars content of ASTM D5896 or D6406 25
residue (min, %)

pH ASTM D1293 6.0-9.0
Specific gravity (min) ASTM D1429 1.20
Brookfield absolute viscosity at ASTM D2196 1,000
25°C (max, cP)

Plant oil must comply with the requirements shown in the following table:

Plant Oil Requirements

Quality characteristic Test method Requirement
Residue active solids content ASTM D4903 50
(min, %)

Specific gravity (min) ASTM D1429 0.93
Brookfield viscosity (cP) ASTM D2196 48

Tall Oil Pitch Rosin Requirements

Tall oil pitch rosin must comply with the requirements shown in the following table:

Quality characteristic Test method Requirement
Rosin acid content (min, %) ASTM D1240 10
Residue active solids content ASTM D2834 45
(min, %)
pH ASTM D1293 3.0-9.0
Specific gravity (min) ASTM D1429 1.00
Brookfield absolute viscosity at ASTM D2196 50-200
25 °C (cP)

18-1.02B(4) Hygroscopic Products
Hygroscopic dust suppressants must be calcium chloride, calcium chloride flake, or magnesium chloride.

Calcium chloride must comply with the requirements shown in the following table:

Calcium Chloride® Requirements

Quality characteristic Test method Requirement
Calcium chloride content (%) ASTM E449 2842
Total magnesium as MgCl, ASTM E449 6.0
(max, %)

Total alkali chlorides as NaCl ASTM E449 6.0
(max, %)

Calcium hydroxide content ASTM E449 0.2
(max, %)

pH with 5 percent solution ASTM D1293 7.0-9.0
Specific gravity ASTM D1429 1.28-1.44

®ASTM D98 or AASHTO M144
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Calcium Chloride Flake® Requirements

Quality characteristic Test method Requirement
Calcium chloride content (%) ASTM E449 2842
Total magnesium as MgCl, ASTM E449 6.0
(max, %)

Total alkali chlorides as NaCl ASTM E449 6.0
(max, %)
Calcium hydroxide content ASTM E449 0.2
(max, %)
pH with 5 percent solution ASTM D1293 7.0-9.0
Gradation percent passing ASTM C136
3/8—inch sieve 100
#4 sieve 80-100
#30 sieve 0-5

®ASTM D98 or AASHTO M144

Magnesium chloride must comply with the requirements shown in the following table:

Magnesium Chloride Requirements

Quality characteristic Test method Requirement
Magnesium chloride content ASTM D4691 or ASTM D511° 28-33
(%)

Sulfate content as magnesium ASTM D4691° 4.0
sulfate (max, %)

Potassium content as ASTM E449 0.5
potassium chloride (max, %)

Sodium chloride content (max, ASTM E449 1.0

°A>)

pH with 5% solution ASTM D1293 7.0-9.0
Specific gravity ASTM D1429 1.31 £0.02

®You may use another appropriate atomic absorption spectrophotometry method such as that in
Standard Methods for the Examination of Water and Waste Water by APHA-AWWA-WPCEF.

18-1.02B(5) Synthetic Polymer Emulsions
Synthetic polymer emulsions must comply with the requirements shown in the following table:

Synthetic Polymer Emulsion Requirements

Quality characteristic Test method Requirement
Residue active solids content ASTM D2834 40
(min, %)
pH ASTM D1429 4.0-9.5
Specific gravity at 16 °C ASTM D1298 1.00-1.15
Brookfield absolute viscosity ASTM D2196 1,000
(max, cP)

Polymer film tensile strength — ASTM D412 500
dry (psi)

Retained coagulum on #100 ASTM D1417 0.1
sieve (max, %)

Ash content (max, %) ASTM D5040 2

18-1.02C Dust Control Binders

Dust control binders must comply with the specifications for a general purpose tackifier in section 21-

1.02F(1).

Fibers must comply with section 21-1.02E.
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18-1.03 CONSTRUCTION
18-1.03A General

Monitor dust conditions and apply dust palliative for dust control as described and as ordered. Reapply
dust palliative at any time to control dust.

Apply a dust suppressant to:

Temporary haul roads

Construction staging, material storage, and layout areas
Compacted soil or aggregate base roads or driveways
Paved surfaces

pOD~

Apply a dust control binder to:

1. Rough—graded soils
2. Completed slopes
3. Soil stockpiles unless another practice is already used

Do not use a dust suppressant or dust control binder within 100 feet of a wetland or body of water.

18-1.03B Equipment

Apply dust suppressants that are miscible in water with either (1) a pressure-type water distributor truck
equipped with a spray system or (2) a pressure-type asphalt distributor truck as specified in section 93-
1.03C.

Apply dust suppressant flakes to the surface using a spreader or spinner disk.

Apply dust control binders with either (1) a pressure-type water distributor truck equipped with a spray
system or (2) hydraulic spray equipment as specified for applying hydromulch in section 21-1.03E.
18-1.03C Mixing and Application Rates

Use the mix proportions and application rate for the corresponding dust suppressant as shown in the
following table:

Dust suppressant

Mix proportions

Application rate

Asphaltic emulsion,
Grade SS1H

5 parts water to 1 part emulsion

0.20-1.0 gal/sq yd

Petroleum resin
emulsion

5 parts water to 1 part emulsion

0.20-1.0 gal/sq yd

Base and mineral oil

Apply undiluted

0.30-0.35 gal/sy yd

Lignosulfonate

1 part water to 1 part concentrate

1.0 gal/sq yd

Plant oil

Apply undiluted

0.25-0.50 gal/sq yd

Tall oil pitch rosin

5 parts water to 1 part emulsion for
clayey soil and 10 parts water to 1 part
emulsion for sandy soil.

0.30-1.0 gal/sq yd

Calcium chloride
solution
(Hygroscopic)

Apply undiluted

0.20-0.35 gal/sq yd

Calcium chloride
flakes
(Hygroscopic)

1.0-1.5 Ib/sq yd

Magnesium chloride
(Hygroscopic)

Apply undiluted

0.30-0.50 gal/sq yd

Synthetic polymer
emulsion

9 parts water to 1 part concentrate

0.50 gal/sq yd

Apply hygroscopic materials under the manufacturer's instructions.

Apply calcium chloride flakes to a moist surface.
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Allow surfaces treated with a dust suppressant to cure before opening to traffic.

Use the mix proportions and application rate for the corresponding dust control binder as shown in the
following table:

Dust control binder Mix proportions Application rate

Guar 11 to 15 pounds per 1,000 gallons of 44-59 Ib/acre
water
Psyllium Enough water to allow for uniform 80—-200 Ib/acre
slurry flow
Starch Manufacturer's recommended mix 150 Ib/acre
proportions with water

Liquid acrylic 10 parts water to 1 part polymer 1,175 gal/acre
copolymers and
polymers®
Liquid methacrylate Manufacturer's recommended mix 20 gal/acre
and acrylate proportions with water
polymers
Copolymers of Manufacturer's recommended mix 3—10 Ib/acre
sodium acrylates proportions with water
and acrylamides
Polyacrylamide and 10 pounds per 1,000 gallons of water 5 Ib/acre
copolymer of
acrylamide
Hydro-colloid Manufacturer's recommended mix 54-64 Ib/acre
polymers proportions with water

®Mix and handle the polymeric compound in a manner that will not cause foaming. You
may add an antifoaming agent.

Do not allow stormwater runoff from polyacrylamide treated soils unless water passes through:

1. Sediment basin if the total drainage area is greater than or equal to 5 acres.

2. Sediment trap or a series of check dams if the total drainage area is less than 5 acres. Maximize the
number of check dams used and space them evenly in the drainage channel so as to maximize
sediment settlement.

You may add fibers to dust control binders at a rate of 2,000 Ib/acre.
You may use reduced application rates when reapplying dust palliatives if authorized.

18-1.04 PAYMENT

Not Used
AAAAAANAANAAANAAAANAAAAAAAANAAAAANAAANANAANAANANAANAAN
19 EARTHWORK
10-17-14
Replace "20-3.03B(4)" in the 2nd paragraph of section 19-1.01A with:

07-19-13

20-2.02C(2)

Replace the 3rd paragraph in section 19-2.01A with:

07-19-13

Pavement removal within the limits of roadway excavation must comply with section 15-2.02B.
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Delete the 2nd paragraph in section 19-2.03A.

Add to the 2nd paragraph of section 19-2.03D:

Topsoil must comply with section 21.

Replace the 2nd paragraph of section 19-3.01A(2)(b) with:

For cofferdams on or affecting railroad property, allow 85 days for review.

Add to the list in the 1st paragraph of section 19-3.01A(2)(d):

9. Provisions for discontinuous rows of soil nails

Replace "sets" in the 3rd and 4th paragraphs of section 19-3.01A(2)(d) with:

copies

Add to section 19-3.01A(3)(b):

For soil nail walls, wall zones are specified in the special provisions.

For ground anchor walls, a wall zone is the entire wall unless otherwise specified in the special
provisions.

Delete the 2nd sentence in the 4th paragraph of section 19-3.01A(3)(b).

Replace "90" in the paragraph of section 19-3.02G with:

90-1

Add to section 19-3.02:

19-3.021 Filter Fabric
Filter fabric must be Class A.

Replace the heading of section 19-3.03C with:

19-3.03B(4) Cofferdams
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Replace the heading of section 19-3.03D with:

04-19-13
19-3.03B(5) Water Control and Foundation Treatment

Replace the 1st paragraph of section 19-3.03E(3) with:
01-20-12
Compact structure backfill behind lagging of soldier pile walls by hand tamping, mechanical compaction,
or other authorized means.

Add to the end of section 19-3.03E(3):

07-19-13
If filter fabric is shown behind the lagging:

1. Immediately before placing the filter fabric, remove any loose or extraneous material and sharp
objects from the surface to receive the filter fabric.

2. Handle and place the filter fabric under the manufacturer's instructions. Stretch, align, and place the
fabric without wrinkling.

3. Stitch the adjacent borders of filter fabric or overlap the adjacent borders by 12 to 18 inches. If
stitching the border, use yarn of a contrasting color. Yarn size and composition must be as
recommended by the fabric manufacturer. Use 5 to 7 stitches per inch of seam.

4. Repair any damaged filter fabric by placing a piece of filter fabric large enough to cover the damaged
area and comply with the overlapping or stitching requirements.

Replace the 2nd paragraph of section 19-3.03F with:

01-20-12
Do not backfill over or place material over slurry cement backfill until 4 hours after placement. When
concrete sand is used as aggregate and the in-place material is free draining, you may start backfilling as
soon as the surface water is gone.

Add between the 2nd and 3rd paragraphs of section 19-3.03K:

01-20-12
Before you excavate for the installation of ground anchors in a wall zone:
1. Complete stability testing
2. Obtain authorization of test data
Replace the 2nd sentence of the 7th paragraph of section 19-3.03K:
01-20-12

Stop construction in unstable areas until remedial measures have been taken. Remedial measures must
be submitted and authorized.

Add between the 8th and 9th paragraphs of section 19-3.03K:
01-20-12
When your excavation and installation methods result in a discontinuous wall along any soil nail row, the
ends of the structurally completed wall section must extend beyond the ends of the next lower excavation
lift by a distance equal to twice the lift height. Maintain temporary slopes at the ends of each wall section
to ensure slope stability.
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Replace the 9th paragraph of section 19-3.03K:

01-20-12
Do not excavate to the next underlying excavation lift until the following conditions have been attained for
the portion of the soil nail or ground anchor wall in the current excavation lift:

1. Soil nails or ground anchors are installed and grouted.
2. Reinforced shotcrete facing is constructed.

01-18-13
3. Grout and shotcrete have cured for at least 72 hours.
01-20-12
4. Specified tests are complete for that portion of wall and the results are authorized.
5. Soil nail facing anchorages are attached or ground anchors are locked off.
Replace the 2nd sentence in the 7th paragraph of section 19-3.04 with:
01-18-13

Structure excavation more than 0.5 foot from the depth shown is paid for as a work-character change if
you request an adjustment or the Engineer orders an adjustment.

Replace "Contract completion time" in the 8th paragraph of section 19-6.03D with:

10-19-12
work completion date
Add to section 19:

01-18-13
19-10-19-20 RESERVED
AANAAAAAANAAAAAANAAANAAANAAAAAANAAANAAANAAANAAANANAANN
20 LANDSCAPE
05-30-14
Replace the headings and paragraphs in section 20 with:

07-19-13

20-1 GENERAL
20-1.01 GENERAL
20-1.01A Summary
Section 20-1 includes general specifications for performing landscaping.

If an irrigation system is to be installed in an existing planting area to be maintained, check for plant
deficiencies under section 20-3.02A(4) before starting irrigation work.

Perform a functional test for each irrigation system under 20-2.01A(4)(d):

1. Before planting the plants
2. After planting the plants
3. Before the start of the plant establishment work

If a plant is to be transplanted or an irrigation component is to be relocated, transplant plant or protect
irrigation components before performing other construction activities in the area.

Perform roadside clearing:

1. As required to prepare the job site for construction work
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2. Until the start of the plant establishment work or Contract acceptance, whichever comes first

20-1.01B Definitions
Reserved

20-1.01C Submittals

At least 15 days before applying any pesticide, submit a copy of the licensed pest control adviser's
recommendation.

At the end of each week, submit a report documenting the application of all pesticides as an informational
submittal. Use form Report of Chemical Spray Operations.

Before mixing a pesticide, submit a copy of the registered label for the pesticide as an informational
submittal. If unable to copy, allow the Engineer to read the label on the container.

20-1.01D Quality Control and Assurance
20-1.01D(1) General
Obtain a recommendation from a licensed pest control adviser for the use of all pesticides under the Food

& Agri Code. The recommendation must include the pesticides to be used, rates of application, methods
of application, and application areas.

The pesticide applicator must have an active and valid qualified applicator license or certificate from the
Department of Pesticide Regulation.

20-1.01D(2) Progress Inspections
The Engineer will perform progress inspections before:

Cultivating work starts

Pressure testing of irrigation pipe on the supply side of control valves
Testing of low voltage conductors

Planting work starts

Completion of planting work

aorwpO~

Notify the Engineer at least 4 business days before each inspection is required. Allow at least 3 business
days for the Engineer's inspection.

Unless otherwise authorized, do not proceed with the next construction activity until the inspection has
been completed and any required corrective work has been performed and authorized.

20-1.02 MATERIALS
20-1.02A General
Reserved

20-1.02B Water

Water available from an existing Department-owned facility within the project limits or an irrigation system
to be installed under the Contract is furnished at no charge.

If water is not available, make arrangements for supplying water. Water must be of a quality that will
promote plant growth.

20-1.02C Pesticides
Pesticides must comply with the Department of Pesticide Regulation.

Insecticide must be imidacloprid.
Rodenticides must be brodifacoum, bromadiolone, or diphacinone.
Do not use oil or pelleted forms of pesticides for weed control.

For weed control, use a pesticide with a photosensitive dye that produces a contrasting color when
sprayed on the ground. The color must disappear between 2 to 3 days after being applied. The dye must
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not stain surfaces or injure plants or wildlife when applied at the manufacturer's recommended application
rate.

20-1.03 CONSTRUCTION

20-1.03A General

Take precautions to prevent irrigation water from:

1. Wetting vehicles, pedestrians, and pavement

2. Eroding soil

05-30-14
3. Causing excess runoff

Water plants under the Model Water Efficient Landscape Ordinance, 23 CA Code of Regs § 490 et seq.,
and local water agency requirements.

Water plants at night unless otherwise authorized.

07-19-13
Dispose of removed, pruned, and damaged vegetative material.

You may reduce removed vegetative material to chips with a maximum thickness of 1/2 inch and spread
within the job site at locations determined by the Engineer. Chipped material must not be substituted for
wood mulch, nor must the chipped material be placed within areas to receive wood mulch.

20-1.03B Pesticides
Notify the Engineer of pesticide application times at least 24 hours before each application.

Mix and apply pesticides under the requirements of the Department of Pesticide Regulation and the
instructions on the pesticide product label.

Do not apply pesticides:

On Saturdays and holidays unless authorized

Whenever weather and wind conditions are unsuitable for application
Within the plant basin

On the foliage and woody parts of the plant
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If a granular preemergent is used, it must be covered with mulch on the same work day. Do not apply
granular preemergent in plant basins.

Do not apply preemergents:

1. To groundcover plants before the plants have been planted a minimum of 3 days and have been
thoroughly watered
2. Within 18 inches of trees, shrubs, and seeded areas

20-1.03C Roadside Clearing
20-1.03C(1) General
Perform roadside clearing by:

1. Removing and disposing of trash and debris
2. Controlling the following pests:

2.1. Rodents
2.2. Insects
2.3. Weeds

3. Removing existing plants as described

Control rodents by using rodenticides or traps.
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20-1.03C(2) Remove Existing Plants

Remove existing plants as described. Removal of existing plants includes removing their stumps and
roots 2 inches or larger in diameter to a minimum depth of 12 inches below finished grade. Backfill holes
resulting from stump removal to finished grade with material obtained from adjacent areas.

If a plant is to be planted within existing groundcover area, remove existing groundcover from within an
area 6 feet in diameter centered at each plant location.

20-1.03C(3) Weed Control
Control weeds by the use of pesticides, hand pulling, or mowing.

If pesticides are used to control weeds, apply pesticides before the weeds reach the seed stage of growth
or exceed 4 inches in length, whichever occurs first. Do not use pesticides at cutting plant locations.

Where cuttings are to be planted, control weeds by hand pulling within an area 2 feet in diameter
centered at each plant location.

If weeds are to be controlled by hand pulling, hand pull weeds before they reach the seed stage of growth
or exceed 4 inches in length, whichever occurs first.

Where liner, plug, or seedling plants are to be planted 10 feet or more apart, control weeds by the use of
pesticides or hand pulling within an area 2 feet in diameter centered at each plant location. Where liner,
plug, or seedling plants are to be planted less than 10 feet apart, control weeds by the use of pesticides
within the entire area.

Control weeds by mowing outside of mulched areas, plant basins, groundcover areas, and within areas to
be seeded. Mowing must extend to the edges of pavement, dikes, curbs, sidewalks, walls, and fences.

If mowing is to be performed within areas to be seeded, perform mowing as needed until the start of the
seeding operation specified in section 21.

Mowing must be performed before the weeds reach the seed stage of growth or exceed 6 inches in
length, whichever occurs first. Mow weeds to a height of 3 inches.

20-1.03C(4) Disposal of Removed Groundcover, Weeds, and Mowed Material

Dispose of hand pulled weeds the same day they are pulled. Dispose of removed groundcover within 3
days.

Dispose of mowed material from the initial mowing. Disposal of material from subsequent mowing is not
required.

20-1.03D Cultivation

Cultivation must be by mechanical methods and performed until the soil is in a loose condition to a
minimum depth of 6 inches. Soil clods must not be larger than 2 inches in maximum dimension after
cultivation.

The areas to be cultivated must extend 12 inches beyond the outer limit of each planting area requiring
cultivation.

After initial cultivation, place soil amendment and fertilizer at specified rates.
Recultivate to thoroughly mix native soil and amendments.

Do not drive on cultivated areas after cultivation.

Planting areas that have been cultivated and become compacted must be recultivated.

Rocks and debris encountered during soil preparation in planting areas must be brought to the surface of
the ground.

Remove rocks and debris as ordered. This work is change order work.

20-1.03E Weed Germination
Reserved
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20-1.04 PAYMENT
Items paid for by area are measured parallel to the ground surface.

Planting areas that do not require cultivation but are within the cultivation areas will not be deducted.

20-2 IRRIGATION
20-2.01 GENERAL
20-2.01A General
20-2.01A(1) Summary
Section 20-2 includes specifications for installing irrigation systems.

The irrigation systems shown are diagrammatic.

20-2.01A(2) Definitions
Reserved

20-2.01A(3) Submittals
20-2.01A(3)(a) General

Submit shop drawings for the electrical components of the irrigation system except electrical service 30
days before installation. The drawings must:

Include schematic wiring diagrams showing wire sizes and routes between electrical components
Show conduit sizes

Bear the written approval of the controller manufacturer or the manufacturer's authorized agent
Be accompanied by:

4.1. Colored wire and splice samples

4.2. Manufacturer's descriptive and technical literature

i

After the work shown on the drawing is complete, submit 3 copies of the as-built shop drawings including
any wire modifications for each controller installed.

For each controller, laminate and place in an envelope 1 copy of:

1. As-built schematic wiring diagram including wiring modifications
2. 11 by 17 inches as-built irrigation plan

The laminate must be clear, mat-finished plastic that is at least 10 mils thick. The envelope must be
heavy-duty plastic.

Attach the envelope to the inside of the controller enclosure or cabinet door. If the door is not large
enough to secure the envelope, submit the envelope and its contents.

20-2.01A(3)(b) Manufacturer's Instructions
Submit as an informational submittal the manufacturer's installation instructions 15 days before installing:

Couplings for conduits used for irrigation conduits
Plastic pipe and fittings

Solvent cement for plastic pipe and flexible hose
Sprinklers

Flow sensors

g0~

20-2.01A(3)(c) Maintenance and Operation Manuals

Before Contract acceptance, submit as an informational submittal a manufacturer's maintenance and
operation manual for each type of controller installed.

20-2.01A(4) Quality Control and Assurance

20-2.01A(4)(a) General

Reserved
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20-2.01A(4)(b) Pressure Testing
20-2.01A(4)(b)(i) General
Perform pressure testing for leakage on irrigation supply lines:

In the Engineer's presence

On business days between 8 a.m. and 5 p.m. unless authorized
Before backfilling supply line trenches

With irrigation system gate valves open

With open ends of the supply line and fittings plugged or capped

ok~

Notify the Engineer at least 48 hours before performing a pressure test.

Choose either Method A or B to test supply lines installed by trenching and backfilling and supply lines
that are completely visible after installation.

All other supply lines, including those installed in the ground by methods other than trenching and
backfilling must be tested by Method A.

Test irrigation supply line in conduit by Method A with the testing period modified to 0.5 hour and no
allowable pressure drop.

20-2.01A(4)(b)(ii)) Method A
Method A pressure testing procedures for leakage must comply with the following:

1. Pressure gauge must be calibrated from 0 to 200 psi in 5 psi increments and be accurate to within a
tolerance of 2 psi.

2. Supply line must be filled with water and connected to a pressure gauge. Place the pipeline under a
pressure of 125 psi. Remove the source of pressure and leave the line under the required pressure.

3. Test the supply line under the required pressure for a period of 1 hour. The pressure gauge must
remain in place until each test period is complete.

4. Leaks that develop in the tested portion of the system must be located and repaired after each test
period if a drop of more than 5 psi is indicated by the pressure gauge. After the leaks have been
repaired, repeat the 1 hour pressure test until the drop in pressure is 5 psi or less.

If a system consists of a new supply line connected to an existing line, the new supply line must be
isolated from the existing line and tested.

20-2.01A(4)(b)(iii) Method B
Method B pressure testing procedures for leakage must comply with the following:

1. Before any portion of the supply line on the upstream side of a control valve is backfilled, water must
be turned on for that portion of the line and maintained at full pressure from the water source for a
period not less than 8 consecutive hours after all air has been expelled from the line. Before any
portion of the supply line on the downstream side of the control valve is backfilled, perform the same
test for a period not less than 1 hour.

2. Repair leaks that develop in the tested portion of the system. After the leaks have been repaired,
repeat the pressure test until no leaks occur as determined by the Engineer.

20-2.01A(4)(c) Sprinkler Coverage Check

After installation of the sprinklers, check and adjust the entire sprinkler system for proper orientation and
uniform coverage.

20-2.01A(4)(d) Irrigation System Functional Tests

The functional tests for each irrigation controller or group of controllers and associated irrigation system
served by a single electric service point must consist of at least 1 complete cycle of operation. The
Engineer determines the length of the cycle.

Notify the Engineer at least 10 days before performing each functional test.
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20-2.01A(4)(e) Final Irrigation System Check

Perform the final check of the existing and new irrigation system between 20 and 30 days before Contract
acceptance. The Engineer determines the length of the cycle.

Remote control valves connected to existing and new irrigation controllers must be checked for automatic
operation when the controllers are in automatic mode.

20-2.01B Materials
20-2.01B(1) General
Use minor concrete for replacing removed concrete facilities.

HMA for replacing removed asphalt concrete surfacing and facilities must comply with section 39. You
may use minor HMA if authorized.

20-2.01B(2) Garden Valves
Each garden valve must:

1. Be inverted nose type and of brass or bronze construction with female thread inlet

2. Have areplaceable seat washer, rising valve stem within a protective collar, and male thread hose
outlet

3. Have a loose key handle

20-2.01B(3) Recycled Water Identification

Irrigation components used for recycled water must be manufactured or painted purple. Recycled water
irrigation pipe and tubing must have a permanent label with the wording "CAUTION RECYCLED WATER"
every 24 inches in 2 rows spaced approximately 180 degrees apart in the longitudinal direction of the pipe
or tubing.

The recycled water warning sign must be a decal or a decal attached to a 1/16-inch thick aluminum plate
or tag.

Each warning sign decal must:

1. Show the phrase "Recycled Water, Do Not Drink" and the drinking glass graphic symbol
2. Be UV fade and weather resistant and manufactured from flexible vinyl with or without mylar
3. Have a purple background, black text, and self-adhesive backing

Each warning tag must:

Show the phrase "RECYCLED WATER" and the drinking glass graphic symbol

Be UV fade and weather resistant

Be purple, double-sided, and manufactured from polyurethane

Have an integral neck attachment and attachment hole capable of withstanding 178 Ib of pull-out
resistance

5. Have hot-stamped black lettering
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Posts and hardware for warning signs must comply with section 56-4.
Concrete sprinkler protectors used with recycled water must be painted purple.

20-2.01B(4) Location Markers
Location markers must be schedule 40 white PVC plastic pipe.

20-2.01B(5) Pull Boxes

Pull boxes must comply with section 86-2.06 and be no. 5 or larger unless otherwise shown. Pull boxes
for low voltage conductors must not have side openings.

Pull box covers used solely for irrigation electrical service must be marked "IRRIGATION".

20-2.01B(6) Unions
Unions must be brass or malleable iron capable of withstanding the maximum required working pressure.
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20-2.01B(7) Valve Boxes and Covers
Valve boxes must be precast concrete.

Covers must be:

1. Concrete, steel, or cast iron.
2. Marked "WATER" in cast-in letters not less than 1 inch high.
3. 1 piece, except 2 pieces are required when the weight of the valve box cover exceeds 35 Ib.

The valve box covers must include a polyurethane label with the appropriate controller letter and station
number as shown.

20-2.01B(8) Wye Strainers
Woye strainers must:

1. Have a cast iron or all bronze body
2. Have a removable stainless steel strainer screen:
2.1.  With an open area equal to at least 3 times the cross-sectional area of the pipe based on an
iron pipe size
2.2.  With 40-mesh woven wire, except:
2.2.1. For a backflow preventer assembly, the screen must be 20-mesh woven wire mesh or
perforated sheet with 0.045-inch diameter holes
2.2.2. For avalve assembly, the screen must be 80-mesh woven wire mesh
3. Be capable of withstanding a working pressure of 150 psi
4. Be equipped with a garden valve at the outlet

The wye strainer filter housing must:

1. Withstand a working pressure of 150 psi
2. Be manufactured of reinforced polypropylene plastic

20-2.01C Construction
20-2.01C(1) General

05-30-14
Immediately shut off water to broken supply lines, valves, or sprinkler assemblies. Repair irrigation
systems within 24 hours after a malfunction or damage occurs.

07-19-13
Connect underground metallic pipes, valves, or fittings made of dissimilar metals through a dielectric
coupling or bushing.

You may install conduits, conductors, and supply lines by methods other than trenching provided that
they are not damaged and are installed at the depths specified.

20-2.01C(2) Trenching and Backfilling

Trench and backfill under section 86-2.01.

Remove plants under 20-1.03C as necessary to perform trenching. If plants are to remain, adjust trench
alignment to minimize damage.

If removal of:

1. Turfis required, remove to a maximum width of 12 inches.

2. Groundcover is required, remove to a maximum width of 6 feet. Existing Carpobrotus and
Delosperma may be rototilled if the backfill for the trenches does not contain plants longer than 6
inches in length.

Make a 2-inch deep sawcut along neat lines around the perimeter of the pavement to be removed at
locations determined by the Engineer.
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The trench must have uniform bearing throughout the entire length and must be free of jagged rubble or
sharp objects. Ensure conduit, supply line, and joints are not moved or damaged by backfill operations.

For a project with multiple water service points, excavate and backfill trenches for 1 service point at a
time.

11-15-13
Trenches for irrigation supply lines and conduits 3 inches and larger must be 5 times the pipe or conduit
diameter deep and 2 times the pipe or conduit diameter wide.

Trenches for irrigation supply lines and conduits 2-1/2 inches or less in diameter must be a minimum of
12 inches below finished grade, measured from the top of the installed pipe.

07-19-13
Trenches must be at least 4 feet from curbs, dikes, and paved shoulders.

Rocks and debris encountered during trenching operations must be brought to the surface of the ground.
Remove rocks and debris as ordered. This work is change order work.

If trenching requires the removal of plants, in areas with:

1. Turf, replace turf with sod under section 20-3.03C(3)(e).
2. Groundcover, replace groundcover plants from flats and plant at 12 inches on center under section
20-3.03C. No replacement of Carpobrotus and Delosperma is required if removed by rototilling.

11-15-13
Where existing surfacing is removed, replace the structural section to match the materials removed.
Replacement concrete must be of uniform smoothness, color, and texture equal to the adjacent concrete
surface. Dispose of removed material. Install supply line and conduits at the bottom of trenches and
backfill with sand to a depth of 2 inches over the top of the supply lines and conduits. Excluding the part
of the trench backfilled with surfacing or pavement, the remainder of the trench must be backfilled with
material that is excavated from the trench. Rock, broken concrete, asphalt concrete and other particles
larger than 2 inches in greatest dimension must not be used.

07-19-13
20-2.01C(3) Pull Boxes

Install pull boxes under section 86-2.06 at the following locations:

1. At all conductor splices except splices made in valve boxes
2. Within 5 feet of irrigation controllers

3. At ends of electrical conduits

4. At other locations shown

20-2.01C(4) Valve Boxes and Covers
Install and identify each valve box as shown.
In walkways and paved areas, install the top of the valve box flush with the surrounding finished grade.

20-2.01C(5) Recycled Water Warning Signs
Install recycled water warning signs on irrigation facilities using recycled water.

Install sign decals directly to clean, smooth surfaces. Clean the surface with alcohol or an equivalent
cleaner before applying the decal.

Install a 4 by 4 inch warning sign decal to each:

1. Backflow preventer assembly
2. lIrrigation controller enclosure cabinet door

Install a 2 by 2 inch warning tag to the each remote control valve and valve box cover.

Install a 2-1/2 by 3 inches sign decal to each sprinkler riser.
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Under local regulations, install a 12 by 12 inch warning sign decal on an aluminum plate and attach to
gates, fences, and walls located in the vicinity of a recycled water irrigation system. On gates and fences,
install signs with S hooks and C clips or 14-gauge galvanized steel wire. On concrete walls or other rough
surfaces, install signs with a silicon-based adhesive.

20-2.01C(6) Garden Valves

Furnish 3 keys for each garden valve before Contract acceptance.

20-2.01D Payment
Not Used

20-2.02 EXISTING IRRIGATION FACILITIES

20-2.02A General

20-2.02A(1) Summary

Section 20-2.02 includes specifications for checking, testing, operating, replacing, and relocating existing
irrigation facilities.

20-2.02A(2) Definitions

Reserved

20-2.02A(3) Submittals
Submit a list of irrigation system deficiencies within 7 days after checking the existing facilities.

20-2.02A(4) Quality Control and Assurance

After irrigation facilities have been relocated, demonstrate in the presence of the Engineer that the
relocated facilities function properly.

Certify each existing backflow preventer under section 20-2.03A(4).

20-2.02B Materials
Valve box covers must be the same size as the covers they replace.

Control and neutral conductors must be the same size and color as the control and neutral conductors
they replace.

20-2.02C Construction

20-2.02C(1) General

Notify the Engineer at least 4 business days before shutting off the water supply to any portion of the
existing irrigation system and immediately after restoring the water supply to any portion of the existing
irrigation system.

If an irrigation facility to be relocated is determined unsuitable by the Engineer, replace irrigation facility
under section 20-2. This work is change order work.

20-2.02C(2) Check and Test Existing Irrigation Facilities

Before performing irrigation system work, check existing irrigation facilities to remain in place or to be
relocated. The Engineer determines the test watering cycle lengths. Check for deficiencies including
missing parts, damaged components, and improper operation. Correct deficiencies as ordered. The
correction of deficiencies is change order work.

20-2.02C(3) Operate Existing Irrigation Facilities
If the Contract includes a bid item for operate existing irrigation facilities, after performing work under
section 20-2.02C(2), operate existing irrigation facilities through Contract acceptance.

Operate existing irrigation facilities except for water meters, underground supply lines, control and neutral
conductors, and electrical conduits.

Check for proper operation at least once every 30 days. Adjust, repair, or replace existing irrigation
facilities within 7 days of finding any deficiency.
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Operate irrigation systems using the automatic irrigation controller until Contract acceptance. You may
operate irrigation controllers manually during plant replacement, fertilization, weed germination, and
repair work.

Program the irrigation controllers for seasonal requirements.

20-2.02C(4) Replace Valve Box Covers

Existing valve box covers shown to be replaced must remain in place until the new covers are ready to be
installed.

Dispose of removed valve box covers.

20-2.02C(5) Relocate Backflow Preventer Assemblies
Relocate backflow preventer assembly as shown and install under section 20-2.03C.

20-2.02C(6) Relocate Water Meters
Relocate water meter as shown.

20-2.02C(7) Relocate Irrigation Controllers
Relocate irrigation controller as shown and install under section 20-2.07C.

20-2.02D Payment
Not Used

20-2.03 BACKFLOW PREVENTER ASSEMBLIES

20-2.03A General

20-2.03A(1) Summary

Section 20-2.03 includes specifications for installing a backflow preventer assembly.

20-2.03A(2) Definitions
Reserved

20-2.03A(3) Submittals
Reserved

20-2.03A(4) Quality Control and Assurance
Each backflow preventer assembly must be certified by a backflow preventer tester. The tester must have
an active and valid certification from the water purveyor having jurisdiction.

If the local water purveyor does not have a certification program, the tester must be certified by AWWA or
a nearby county with a certification program.

Notify the Engineer at least 5 business days before certifying backflow preventer assembly.
Certify each backflow preventer assembly annually and within 10 days before Contract acceptance.

20-2.03B Materials
20-2.03B(1) General
Each backflow preventer assembly must include:

1. Backflow preventer including gate valve, wye strainer, brass or malleable iron unions, fittings, and
supports

2. Blanket

3. Enclosure

4. Concrete pad

Concrete for the pad must be minor concrete, except the concrete must not contain less than 463 pounds
of cementitious material per cubic yard. Hand mixing of the concrete is allowed.

20-2.03B(2) Backflow Preventers
Each backflow preventer must:
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1. Be reduced-pressure principle type.
2. Comply with the requirements of the water purveyor that has jurisdiction.
3. Be factory-assembled with:
3.1.  2check valves
3.2. 1 pressure differential relief valve
3.3. 4 testcocks
3.4. 2 shut-off valves manufactured from iron or bronze. Shut-off valves must be one of the
following:
3.4.1. Resilient wedge gate valves
3.4.2. Resilient seated and fully ported ball valves
3.4.3. Resilient seated butterfly valves

Backflow preventer components must be capable of withstanding a working pressure of 150 psi.

20-2.03B(3) Backflow Preventer Blankets
Each backflow preventer blanket must:

1. Be polyester fabric coated with vinyl or polymeric resin
2. Be resistant to UV light, water, mildew, and fire
3. Have an R-value from R-30 to R-38

Blankets must have a securing mechanism that includes either zippers, hook-pile tape, grommets, snaps,
buttons, or any combination of these. Wherever the backflow preventer is not in an enclosure, the
securing mechanism must be capable of accepting a padlock.

20-2.03B(4) Backflow Preventer Enclosures
Each backflow preventer enclosure must:

1. Have expanded metal sides, ends, and top panels fabricated from 9-gauge minimum thickness
stainless sheet steel with openings of approximately 3/4 by 1-3/4 inches

2. Have expanded metal panels attached to the 3/16-inch thick steel frame by a series of welds not less

than 1/4 inch in length and spaced not more than 4 inches on center, along the edges of the

enclosure

Have Type 304 stainless steel lock guards with a minimum thickness of 12 gauge.

Have hexagonal nuts and lock-type washers

Be powder coated by the manufacturer to match color no. 20450 of FED-STD-595.

Have padlock clasp or latch and lock mechanism

IS

20-2.03C Construction

Finish exposed top surfaces of concrete pad with a medium broom finish applied parallel to the long
dimension of pads.

Install hold-downs for the backflow preventer assembly enclosure when concrete is still plastic.

20-2.03D Payment
Not Used

20-2.04 CAM COUPLER ASSEMBLIES
20-2.04A General
Section 20-2.04 includes specifications for installing a cam coupler assembly.

20-2.04B Materials

Each cam coupler assembly must consist of a cam coupler, dust cap, check valve, pipes, fittings,
concrete thrust block, and valve box with woven wire cloth and gravel.

Cam couplers and keys must be manufactured of brass or bronze and be able to withstand a working
pressure of 150 psi.

Furnish 3 loose cam coupler keys before Contract acceptance.
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20-2.04C Construction
Install cam coupler assemblies in valve boxes as shown.

20-2.04D Payment
Not Used

20-2.05 CONTROL AND NEUTRAL CONDUCTORS

20-2.05A General

20-2.05A(1) Summary

Section 20-2.05 includes specifications for installing control and neutral conductors.

20-2.05A(2) Definitions
Reserved

20-2.05A(3) Submittals
Reserved

20-2.05A(4) Quality Control and Assurance

Perform field tests on control and neutral conductors. Field tests must comply with the specifications for
lighting circuits in section 86-2.14B.

Where the conductors are installed by trenching and backfilling, perform field tests after a minimum of 6
inches of backfill material has been placed and compacted over the conductors.

20-2.05B Materials
Control and neutral conductors must comply with the requirements in section 86-2.08.

For connections between 24-volt irrigation controllers and valve solenoids, use control and neutral
conductors. Conductors must include a control conductor for each valve and a common neutral.

Conductor insulation color, except for the stripes, must be continuous throughout. The color of the
conductors must be consistent from the controller to each valve. Neutral conductors must be white. Do
not use white for control conductors. Do not use conductors with green insulation except as permitted by
the NEC.

Conductors must be:

No. 12 AWG or larger or no. 14 AWG or larger for armor-clad
Rated for 36 V or 600 V for armor-clad

Rated for direct burial

Underground feeder cable Type UF and TWU

Solid, uncoated copper for armor-clad

Not less than 90 percent of the AWG diameter required
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No. 10 and smaller conductors must be insulated with a minimum of 56 mils of PVC or a minimum of 41
mils of polyethylene. No. 8 and larger conductors must be insulated with a minimum of 70 mils of PVC.

No. 10 and smaller armor-clad conductors must be insulated with a minimum of 41 mils of polyethylene.
No. 8 and larger armor-clad conductors must be insulated with 54 to 60 mils of PVC.

Armor-clad conductors must include:

1. Stainless steel tape armor, Type 304 and helically wrapped with a 33 percent minimum overlap. The
tape must be 0.5 inch wide and at least 0.005 inch thick.

2. PVC outer conductor jacket that is UV resistant and complies with the